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A floating roof is dependent upon its seal 
to effectively close the space between the rim 
of the roof and the shell of the tank. The Horton® 
Seal, standard equipment on all Horton Floating 
Roofs, is the most effective device ever found for 
this job. Write our nearest office for information. 


The view above shows a Horton Double-Deck Chicago Bridge & lron Com an 
Floating Roof with its Horton Seal extending above p y 
the top of a 64,000 bbl. tank. The Horton Seal is tlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
still efficient, in this position, allowing more usable Los Angeles © New York © Philadelphia © Pittsburgh © Salt Loke City 

tank capacity for storage. This tank, used to store Son Francisco @ Seattle © Tulsa = 

volatile hydrocarbons, is located at the Utah Oi! > « mn BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
Refining Company, Salt Lake City, Utah 





REPRESENTATIVES AND LICENSEES: Brazil ° Canada ° England ° France y Netherlands 


Venezuela 





* Some of the 189 YARWAY Gun-Pakt expansion 
joints installed at large oil refinery in Texas 


Ve felgue with 189 YARWAY GUN-PAKT EXPANSION 


JOINTS at this large Texas refinery 


THEY just work and work for years and never 
get tired. Yarway Gun-Pakt slip-type joints 
simply will not fail through fatigue. They will 
operate smoothly, as frequently as required, 
over long, full traverse up to 12” single type 
or 24” double type or short, partial traverse, 
day in and day out—with never any danger 
of metal fatigue or failure 


This is just one of the many big advantages 
found in Yarway Gun-Pakt expansion joints 
Other outstanding Gun-Pakt features are 


1. Can be serviced under full steam pressure 
day and night, thus avoiding costly and 
inconvenient shutdowns 


2. Fixed Gun-Pakt gland serves as “built in’”’ 


YARWAY 


external guide and permits less costly and 
rigid pipe guidance than required by many 


other types of joints 


3. Lower pressure load on end anchors because 
excessive strains are eliminated 


Used for many years with success in well 
known refineries, industrial plants, utilities and 
institutions. When replacing present joints or 
planning new steam lines, it will pay you to 
look into the advantages of the Yarway 
Gun-Pakt expansion joint. Write for Yarway 
Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Phila. 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


gun-pakt expansion joints 
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A Quick Look 


at This Issue 





These handy digests permit checking ! 


those articles you want to read first 


NATURAL GASOLINE DEVELOPMENTS 


Now 100 Octane from Natural By a 
process combination natural gasoline is segre 
gated into n-( for isomerization—-C, and heavier 
for catalytic reforming Isomerization is done by the 
new process Pentafining;: catalytic reforming by the Cat 


forming proce For compk te ce tail turn to Page 138. 


What's the Lower Limit for Gas Processing? 

It’s a lot lower than it used to be. Plants 

as small as 3 million sefd can be justified, Authors 
describe in detail a skid-mounted plant in the Denver 


Julesburg Basin area. Turn to Page 141, 


® Revamping a Gasoline Plant? Here’s 


what to consider when you want to increase 


capacity with existing equipment, Author takes you 


from scrubbers to cooling towers on the road to more 


D t I Model IV Fluid Cat Cc | pla it capacity Another « xpert t lls how you can profit 
W. E. McWhirter, Jr., J. R. Tusson, and me from using a lower molecular weight absorption oil 
H. &. Parker Page 148. 


What’s Happening to Gas Contracts? 
Rising price of gas has forced uniform contracts 


out of the picture lailor-made contracts are taking 


Vapor-Phase edie ron their place. For full details on the factors that brought 
Walter J. Podbielniak and Seaton T. Preston on this change-—-and what's unportant in gas contracts 
Taking Stock .... today, turn to Page 151. 
Cecil W. Smith 


fas Management Sees It This Plant Is Going Modern Phillips is 


rejuvenating one of its oldest gasoline plants 





The plant almost died once but new expansion pro 


New Look at Free World Expansion gram will boost inlet va above what oniginally was 


The Engineer in Management................ lewd tn feo 
David F. Tver 


available in the area. For revealing re 


port on the Phillip expansion plan turn to Page 152. 


Check This Plant’s Pumping System New 
Perkins gasoline plant has a umplified oil pump 


ing set-up and other unique design features that you'll 


=» Now Turn the Page => 





A Quick Look at This Issue... 





want to check into. Author presents a complete de- 
scription of plant design features and how this plant 
can be expanded. Turn to Page 155. 


Do You Test Heavy Hydrocarbons in Gas? 
Then you'll find this method a real help. 

It’s more accurate than any existing tests. You can 
apply it to discharge gases from absorbers where you 
need to know if the vaporization loss is too high. Turn 


to Page 160. 


Propane Market—What You Should Know 


Other hydrocarbon fractions are propane’s 


biggest competitors. Only chance for price rise is a 
general increase in entire oil market. Here are some 
dollars-and-cents facts about this market that everyone 
can agree on. Turn to Page 163. 


Take Another Look at Charcoal Test 

Recent work has refined this test for liquid con- 
tent in natural gas. Nomograph developed by the 
author will save 50 percent of the calculating time 
For complete details, turn to Page 166. 


Up-To-Date on Plant Instrumentation? 

How much instrumentation is now economical 
for gasoline plants is shown in this description of the 
Honor Rancho Gasoline Plant in California. A look at 
the plant’s design shows why adequate instrumentation 
means more efficient and safer operation with a mini- 


mum of operating personnel. Turn to Page 170. 


Adena Plant Uses No Water You'd be 

surprised at how many headaches can be elim- 
inated by designing a waterless gasoline plant. In this 
Colorado location of 20 below temperatures, designers 
had little choice but to engineer the plant without 
water. It’s the best way to gain efficiency and flexibil- 
ity, as the author points out on Page 175. 


This New Plant Is Semi-Automatic .. . Sun- 
ray’s plant at Northwest Branch cycles 27,000 
Mefd with one plant man per shift. Design is based 
on a demethanizing cycle. Shutdown system is quite 


elaborate. Turn to Page 180. 


Cooling Water Filters Save Money . Ever 

calculate what suspended solids in cooling water 
are costing you? This article will surprise you and 
tell you how much you can save by installing a side- 
filter. It also tells how to select the right size filter for 
your plant. Turn to Page 185. 


Cathodic Protection Pays Off Here ._ . Pre- 
vent equipment outage and maintenance down- 
time. This article shows how good water treating and 
cathodic protection can save money. Turn to Page 188. 


Metals Affect Distillate Stability .. . ‘Ihe sta- 
bility of a distillate fuel is dependent upon 
metals content, type of fuel, nature of blends, and 


interaction of metals. To study these effects a labora- 
tory method is proposed for measuring the oxygen 
uptake of the fuels. The method is shown to have good 
reproducibility. You will find the results of tests with 


various fuels and metals on Page 192. 


Rapid Design of Pipe Supports ... Here is 
a short cut design method that you will find 
useful, Charts are given to get you around the time- 
consuming job of checking assumed sections. Mark this 
one as must and clip it for your working file. Turn to 


Page 195. 


Destrehan Model IV Fluid Catalytic Cracking 

Unit . . . Here’s the first complete story on the 
first unit of its kind to be built in the U.S. Written 
for you by the men who lived with this unit from the 
very first. Here are answers to your questions on de- 
scription of unit, process flow, performance data, 
stream analyses, catalyst effectiveness, catalytic loss, 
circulation data, afterburning. Turn to Page 201. 


C Vapor Yields on Flashing .. . Save time on 
those everyday flash calculations. This article 
with its derived equations and nomograph can elimi- 
nate tedious trial and error calculations. Apply this 
work-saver now by turning to Page 208. 


[J Automation Today (Part 1)... This article 
is the first of a series to acquaint you with some 
of the basic concepts of automatic control. With the 
current interest in automation, you will want to study 


this timely subject. An introduction to the series starts 


on Page 211. 


Vapor-Phase Chromotography .. . Where 

can you apply this new analytical tool? Many 
components have already been analyzed as you will see 
in this article which tabulates what’s been done to date. 
Operating techniques are also covered completely. 
Turn to Page 215. 


How to Hold Down Fire Losses .. . Though 

much progress has been made, there are still 
nearly 1000 refinery fires in the U. S. every year. Up- 
to-date fire protection methods will help hold this total 
down. For complete details on latest fire protection 
methods and progress, turn to Page 134. 


New Look at Free World Expansion... Here 

is a complete country-by-country report on the 
growth of the refining industry outside the U.S. For 
revealing details on current and future refinery expan- 
sion plans in the Free World, turn to Page 266. 


The Engineer in Management... There is a 

slow but sure evolution of the engineering func- 
tion in the industrial environment; not alone because 
of industrial technical changes, but because the engi- 
neer himself is seeking newer and broader fields to 
conquer. Here is another stimulating article, by one of 
your favorite authors, David F. Tver. Page 275. 
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HOUSTON (19) Tom W. Nelson, Jack Walker, Charles Wyatt, Wm. G 
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COMPOSITE CATALOG 


pipe Lin® 


InousTRey \ 


Specialized Oil Publication of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and The REFINERY CATALOG 


natural gasoline-petrochemical industry 
WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry 


PIPE LINE INDUSTRY for the oil an pipe line vdust 


Petroleum Refiner is Indexed by Industrial Arts Index, Chem 
ical Abstracts and by Engineering index, Inc. Microfilm copies 
available through University Microfilms, An Arbor, Michigan 
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Scholar Scramble Survey 


THE OIL industry’s annual quest for college grad- 
uates is at its peak—-and the demand far exceeds the 
supply. Result: Stepped-up competition—more than 
one company vying for the services of each qualified 
graduate, 

Realizing the problems that have arisen for college 
interviewers and placement officials alike, PerroLeum 
REFINER reported last month on 

® Accelerated growth of college interviewing activity. 

® Problems facing interviewers and placement offi- 

cials. 

© Suggestions for the improvement of both programs 

The article, Employing the College Graduate, was 
the result of a comprehensive staff-conducted survey of 
35 oil companies and 45 colleges 

As a service to the oil industry and to higher educa 
tion, we have mailed reprints of the article to several 
thousand oil companies and colleges. We're hoping 
that the survey results will be of real benefit 

Additional reprints are available. Address Editorial 
Director, PerroLeumM Reriner, P. O. Box 2608, Hous- 
ton 1, Texas 


You Tell ‘em 


EXACTLY AS we editors like to hear from you about 
how vood you think our feature articles are, advet 
tisers like to hear how good their ad copy is. You and 
we know that the advertising pages in PreTROLEUM 
REFINER ; the best tour through your equipment 
market today because the are written especially lor 
you, It save you a lot of time in getting a specialized 
treatment of the market 

But advertisers want to make their copy better and 
if you'll tell them what facts and figures you’d like to 
see in an ad, you can bet they'll present them. If you 
wish, you can write us and we'll pass the word on to 


the adve rtiser 


May Is API Time 


SPRING IS WHEN the refiner, young and old 
turns his fancy to the API Refining Division meeting 
to be held in Montreal this year If you can’t go 
don’t feel bad. We plan to cover it for you in a special 
report in our May issue. We'll publish the best paper 
in full as usual; and what’s more, there will be sum 
maries of all the papers presented. Three PR editors 
will make the trip so you can be sure you'll get the 
complete word 

‘T his trip ] orn ol i] whi h you! editor will make 
in 1956. We figured out that the total staff travel 
this year will amount to 93,000 miles and will take 
186 days to attend the conventions and visit the 


plant 


Reminder— 


COPIES of the 1955 Perroteum Reriner Editorial 
Index are still available for all subscribers. Just address 
your request to Librarian, PerroLeum Reriner, Box 
2608. Houston | lexa 
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Insure Insulation 


Leading engineers world-wide 
specify Childers Jacketing for protect- 
ing costly insulation on lines, towers, 
vessels and tanks. These 
minded engineers prefer 


efficiency 

Childers 

Jacketing because of these exclusive 

features 

1. LAP-SEAL (patents pending) in- 

sures a more positive weather- 
seal 
Heavy weight jacketing designed 
for lines subject to abuse 
Deep Corrugated Jacketing with 
factory-attached moisture — bar- 
rier for towers, vessels and tanks 





Jacketing forms around pipe easily. A two man 
crew can apply jacketing without special instal 
lation equipment. Aluminum strapping and seals 
make application simple and quick, reducing 
labor costs. Factory-attached moisture barrier is 


in 48 States and 14 


4. New resin adhesive that makes 
a stronger bond between the 
jacketing and the vapor barrier. 


Childers Aluminum Jacketing 
provides strong, durable protection 
with three way savings 

1. Lower first cost than any other 

permanent jacketing 

2. Lower application cost because 

it’s so easy to cut-to-size and 
attach 

Eliminates maintenance because 
it is made of durable aluminum 
for maximum corrosion resist 
ance and requires no painting 





recommended where the presence of moisture 
could harm aluminum from the under side. The 
resin type adhesive used exclusively by Childers 
to bond moisture barrier to under side of 
jacketing withstands temperatures up to 300°F 


Foreign Countries 


Efficiency with Childers Jacketing 


Economy minded engineers know 
that plant efficiency is improved when 
costly insulation is protected with 
Childers Aluminum Jacketing. And 
too, the gleaming beauty of Childers 
Jacketing makes plants brighter, neater 
— reduces “housekeeping” costs. 


Send for Free Sample and Prices 


You can help increase the efficiency 
of your insulated lines, towers, vessels 
and tanks by using Childers Jacketing 
Write today for free sample and engi 
neering data. Childers Manufacturing 
Co., Dept. PR-33, Houston 8, Texas. 


New Deep 
Corrugated Jacketing 
For Towers, Vessels 


and Tanks 


bu 
“TS 

— Heavy Weight Jacketing Lap-Seal 

num jacketing with fac Only Childers offers .019” Childers exclusive LAP-SEAL is a 
tory - attached Jacketing in labor saving 4’ wide series of eight ribs rolled into the 
barrier. Available in 114” rolls. This exclusive product is re underlapping edge of the jacketing 
and 244” corrugations commended to protect insulated Lap-Seal has 2 important advantages: 
Childers Deep Corru lines along walkways and in other 1 
gated Jacketing is used to 
provide permanent pro 
tection” for 


Only 


deep 


Childers 


corrugated alumi 


moisture 


Where desired, a positive weather 
seal is easily made with Lap-Seal 


areas where they are and a masti 


subject to 


abuse; also recommended for pro Lap-Seal provides an automatic 


measure of the 2” circumferential 
lap. It saves labor, insures proper 
lap and prevents waste 


insulated 
vessels and tanks 


insulated tection of all 


towers, vessels and tanks 


towers, 


(Advertisement) 





If you use 


ves @2 Blea te Bes 
HIGH-ALUMINA 
CRACKING CATALYST 


ceeyy 


Sf 
helen. or HA-2 


Continuous quality control and research progress ore the 
products of Nalco Catalyst Division Laboratories. 


© if you are exploring the possibilities 
of high-alumina catalyst for your crack- 
ing operations, check on Nalcat HA-1 
and HA-2 for research and production 
use. These high-alumina formulas are 
available in whatever quantities you 
require, promptly... as a part of 
the Nalco policy of Service to the 
Petroleum Industry. 





ice to Match 
Production el ano progress CATALYST DIVISION 
Petroleu™ NATIONAL ALUMINATE CORPORATION 
4001 West 7Ist Street, Chicago 29, Illinois 
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Brochure 


sent upon request 
Mailing Address: 341 E. Ohio St. 
Chicago 11, Illinois 


The Podbielniak institute has been founded by Dr. and 
Mrs. Walter J. Podbielniak as a self-sustaining, but essentially 
non-profit institution, to make available to the industries spe- 
cial instruction and training courses in analysis of gases and 
vaporizable liquids. 


The idea for such a training school was first inspired in 
1952 at the time the Natural Gasoline Association of America 
had completed a series of comparative analytical accuracy 
surveys, starting in 1940, on natural gas and gasoline samples 
in which over 100 industrial laboratories had cooperated for 
purposes of standardization and improvement of analytical 
techniques. 


As a result of these studies, a special analysts’ training 
school was conducted at the University of Oklahoma in which 
analysts were trained during a nine-month period. Light hydro- 
carbon physical constants, conversion and calculation methods 
were standardized and improved, efficient and accurate ana- 
lytical techniques were evolved and taught with resulting 
substantial improvement in industry-wide accuracy as estab- 
lished by later cooperative synthetic sample testing surveys. 


Accordingly, in order to continue and extend this type of 
training in techniques and exchange of knowledge, the Pod- 
bielniak Institute is now offering a special intensive two-week 
course intended primarily for qualified industry personnel, at 
the former location of the Illinois Institute of Design Building 
at 632 North Dearborn Street, Chicago 10; Illinois, with com- 
plete facilities for lectures and demonstrations of latest ap- 
paratus and techniques 





pound Y 


the fall opening of 


odbielyiak Institute : 


CHICAGO, ILLINOIS 


Five 2-week sessions annually 
commencing September 15, 1956 





The course will cover special instruction in the analysis of 
natural gas and gasoline, petroleum and its products as pro- 
duced by refining and petrochemical processes, and similar 
complex gases and vaporizable liquid mixtures using latest 
@pparatus and techniques, such as low and high-temperature 
analytical distillation, vapor-phase chromatographic and other 
supplemental methods. 


it is planned that, in time, the Podbielniak tnstitute will 
serve in the capacity of a central reference and clearing house 
for exchange of information and best practices in the methods 
used for the analysis of gases and vaporizable liquids. It is 
further intended to study problems, and cooperate with ana- 
lysts in the development of best use of apparatus and tech- 
niques to the fullest extent for the benefit of industry. 


As this program is expanded and the Institute grows, 
other courses and services will be offered in the broad field of 
counter-current contacting processes, including solvent extrac- 
tion and special problems in their application to plant pro- 
duction. 


In further cooperation with industry, only a portion of 
the building will be devoted to the school, using the lecture 
hall and adjacent laboratory rooms. The balance of the build- 
ing, including an auditorium with a seating capacity of ap- 
proximately 250 people will be made available to engineering 
societies for their monthly meetings, or as their headquarters 
on a self-sustaining non-profit basis. 


_ 
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Cities Service Petroleum reports: 


Kemp Dryer in continuous operation 7 days a 
week; has required no service or downtime! 


To dry compressed air for instruments in a hydroformer unit 


at its refinery in Lake Charles, Louisiana, 
Refining Corporation has installed a Kemp Model LC SE2 Air 
Dryer. Since January, 1955, it has served continuously—seven 
days a week—drying 1900 cubic feet of air per minute to a dew 
point of —10° F. 

This fully automatic Kemp Dryer, reactivated every 12 
hours (or 22,800 cubic feet of air), has so far required no down 
time or service at all! And, according to Mr. Glendon L. Smith, 
Unit Engineer at Cities Service, there is practically no pressure 
drop from the entering pressure of 285 pounds 


. « » further 
indication of Kemp quality and efficiency. 


April, 1956 
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Cities Service 


Kemp Dryers for Every Purpose 


Kemp offers a variety of dryer models to meet all problems, 
sub-zero dew points at 
low cost, they are constructed of quality materials and embody 
the engineering knowledge gained from Kemp’s many years of 
experience. They are available with manual, semi-automatic or 
fully In addition, Kemp will 


prescribe the proper desiccant for each specific drying job. If 


Designed to dry air, gases or liquids to 


automatic tower reactivation 


you have a problem involving the removal of water from air, 
gases or liquids, contact Kemp now. For complete facts and 
technical information, write for Bulletin No. D-100 


DYNAMIC DRYERS 


CARBURETORS 
METAL 


BURNERS . 
MELTING UNITS « 
SINGEING 


FIRE CHECKS 
INERT GAS GENERATORS 
EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 


For more data on advertised products, use Readers’ Service Cards, last page 





HYDRAULIC SAFETY VALVES 
Jor Storage Tanks and Pine Lines 








8 
b-asheull 


Pictured here are two Shand & Jurs products which are the key compon- 
ents of the S. & J. Internal Hydraulic Safety Valve System for handling 
petroleum products through high pressure storage tanks and pipe lines, 
a system that enhances your Safety Factor appreciably, and safeguards 
your equipment in event of exposure fires. The S. & J. hydraulically op- 
ee eu Ue el 
the tank. It has a cast steel base and is recommended for operating con- 
ditions up to 300 pounds. In pipe line service the valve is installed in a 
pipe line spool. The valve base is sandwiched between two pipe flanges 


and the periphery of the valve base is the only portion exposed. 


S. & J. Hydraulic Valves are normally held closed by spring 
pressure, and can be opened by the S. & J. Hydraulic Opera- 
tor, illustrated at the left, or by a small electrically operated 
hydraulic pump. This special Hydraulic Operator embodies 
an air pressure chamber with piston and stem, for use in 
maintaining pressure in the hydraulic system, once the valves 
have been opened. Release of this air pressure by automatic 
or manual means, in case of an emergency, permits the 
valves to close. Fusible plugs which melt at 165 F. are also 
installed at strategic points in the hydraulic line and release 
the hydraulic pressure automatically in event of fire, which in 


turn closes all valves held open under pressure. 


REPRESENTATIVES 
SEATTLE Nebar Supply Company, 3000 Western Avenue 
eo. MONTREAL Lytle Engineering Specialties, Ltd 360 Notre Dame St. W 


TORONTO Lytle Engineering Specialties ltd 69 Eglinton East 
BERKELEY 10, CALIFORNIA 


VANCOUVER P DO Mecloren & Son itd 3277 Main Street 
Ld Mm n ! 9th Av w 
NEW YORK fa let Yer) CALGARY 1) cloren & Son itd 510 ' e 


MEXICO OF Dalmer Comercial §$ A 
A 10409 S Western Ave 
one amen we TULSA CARACAS Sinclair Spence CA. Edificio Galipan 
HOUSTON Thompson Bidg LOS ANGELES ENGLAND Whessoe itd Soles 25 Victoria $1 London S$ W } 


Mam Bldg 6399 Wilshire Blvd Whessoe itd Works Darlington County Durham 
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Podbielniak, Inc. offers a powerful 
analytical battery against all members of the great 
group of gas and vaporizable component containing 
mixtures. The new THERMOCON steps up accuracy 


and speed of low temperature distillation analysis 





with samples as small as 100 gas cc. The new 
HYPER-CAL represents the lotest development in 
high-temperature distillation 

The new CHROMACON uses the principle of selective 
absorption or solution, a powerful new analytical 
technique, making possible the simple and rapid 


analysis of fixed gases, cracked C-4 and C-5 frac 





tions, and many other types of samples. CHROMA 
CON models ore available for column and detector 
cell operation up to 225° C. and higher, and for 
automatic continuous (cyclic) plant stream analysis 
Custom designed for special requirements; may be 
supplied with thermistor filament type cell and with 


any column arrangements and stationary phase 


Write for detailed information 


PODBIELNIAK, INC. 341 €. OWIO STREET, CHICAGO 117, HhtInors 





1,035 tons/day from 


seven plants 








This Tonnage capacity is a measure of experience that can be a valued 


asset to prospective ammonia producers anywhere in the world. 


Seven modern synthesis plants, completed or under construction 
by Foster Wheeler — total capacity, 1035 tons of anhydrous ammonia 
per day! 


Foster Wheeler’s specialized know-how embraces all phases of 
process and equipment design, fabrication and erection. For complete 
information, write for Bulletin 0-54-1. Foster Wheeler Corporation, 
165 Broadway, New York 6, N.Y. 


@>*= Pesigned and engineered by 
our Paris office, this ammonia plant 
at Cubatao, Brazil, is being erected 
by 100 per cent Brazilian labor. It 
is a typical example of the flexibility 
and world-wide coverage of Foster 
Wheeler’s engineering and construc- 
tion services. 





FOSTER WHEELER 


NEW YORK + LONDON « PARIS e¢ ST. CATHARINES, ONT. 


12 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol 35, No. 4 





Six General Electric high-speed turbines operate on ‘round-the- 
clock compressor service at Gulf refinery in Port Arthur, Texas. 


MORE THAN JUST RATING AND SPEED... 


You buy reliab 


TURBINES FOR 
HIGH-SPEED COMPRESSORS 


For greater bucket reliability, G-E engineer locates ‘‘quiet zone’ 
of resonant vibration in buckets to assure that steam-impact 
frequencies and natural bucket frequencies do not coincide. 


ility when you 


specify a G-E High-speed Turbine 


IN PROCESS INDUSTRIES, where outages can cost upwards 
of $20,000 a day, turbine reliability is a major consideration 
when specifying compressor and blower drives. General 
Electric mechanical-drive turbines have built-in reliability 
features that can assure minimum down-time and greater 
profits for your operation: 


HEAVY-DUTY ROTORS are machined from a single forging 
to withstand years of continuous high-speed operation. The 
rotor is completely balanced without buckets, then balanced 
again as each wheel is bucketed. 


EXTERNAL DOVETAIL BUCKETS are attached to wheel rims 
with machine fit. External construction assures proper force 
distribution at high speed, gives better rotor protection from 
moisture erosion. 


LARGE PRESSURE PAD BEARINGS furnished on all G-E high 
speed turbines minimize shaft vibration. Generous bearing 
surfaces assure low unit loading for ample lubrication and 
minimum wear during turbine start-up. 


FLANGED CONNECTIONS provide safer oil piping joints, 
eliminate potential fire hazards. Oil piping gages and pres 
sure switches are arranged to reduce possibility of oil spray on 
hot turbine parts 


CARBON PACKING used in addition to metallic labyrinth 
packing assures efficient steam sealing on G-E high-speed 
turbines. Carbon rings in external packing boxes are non 
seizing, have high mechanical strength in the small sizes used 


POSITION RESTORED GOVERNING SYSTEM is designed for 
close accurate governing in response to load requirement and 
the slightest variations in steam conditions. Governor will 
operate with any recycle controlling system 


These are but a few of the important design features that 
account for consistent reliability of General Electric high 
speed mechanical-drive turbines. For further information, 
contact your nearest G-E Apparatus Sales Office, or write 
for new bulletin GEA-6232, General Electric Company, 
Section 241-5, Fitchburg, Mass 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 








Safety-Relief Valves 
Balanseal Bellows Valves 
Farris Engineering Corp. 


Pinch Type Flexible 
Diaphragm Disc and 
SuperSeal Valves 

Farris Flexible Valve Corp. 





fs es Ng aie + 9? ik ie da Mechanical and 
inane ye aad | dire Hydraulic Governors 


; , Farris Pickering 
Tee oe oe ee | Governor Co., Inc. 
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U. S. Patents and Patents Pending 































o- through honest 
purpose” 





The larger and more experienced a manufacturer becomes, the more he appreciates 
that PROGRESS is not restricted to simply producing fine products at fair prices. 
Rather, it is the sum total of all the services he renders to his customers day 

by day and year by year. It is unceasing vigilance to assure customer satisfaction . . . 
it is constant concern for improvement—for better products at even better 
prices... it is strict adherence to a commercial code of honor, like Farris’ policy 
of “Progress—Through Honest Purpose”’. 


Evidence of this policy’s success is seen in the rapid and constant growth of the 
Farris organization. And even as you read this, more facilities are being added. . . 
designed to provide even greater service for users of Farris Safety and Relief Valves 
(which have set the pace in design and performance and have been duplicated 

by other manufacturers), Farris “SuperSeal” Flex Valves and Farris 

Pickering Governors. 


Behind our continuing growth and the world-wide recognition of Farris as a 
pacesetter in its field, is the fundamental belief that “honesty of purpose” when 
dealing with people is always to be trusted. Upon this belief we have grown .. . 
and, because they believe in the same things, our customers and friends have 
supported us. Here, beyond doubt, is proof that the right way to grow is THROUGH 


HONEST PURPOSE. 


AFFILIATED COMPANIES 


400 COMMERCIAL AVE., PALISADES PARK, N. J 


© Farris Enginee(Mg Corp ° Farris Flexible Valve Corp 
© Farris Pickering Governor Co., Inc. * Farris Hydrotorque Corp 
* Farris Hydroseal Corp 


. 





RAPID, ACCURATE 


operation 


~ 
Me ‘] 


_..assured with LIMITORQUE VALVE CONTROLS 


LimiTorque ... the world's leading motorized Valve Operator —controls 
flow of crude oil at this Shreveport mainline pumping station. Crude oil 
moves from delivery pipes to storage tanks at the touch of a button. 
From a central control panel, the engineer opens and closes scores of 
widely scattered line valves...controls flow and delivery rates, auto- 
matically. Opening and closing travel of each valve is regulated through 
limit switches. Valve seats, stems and discs are protected from damage 


by pre-set torque limit controls. 
Insist upon 


LimiTorque provides simplicity, economy and dependability in all LimiTorque — for 
climatic conditions wherever automatic valve operation is desired. outstanding per- 


formance. Send 
LimiTorque Push Button Controlled Valve Operators are available to for latest 32 page 


control valves of all sizes and types—including gate, plug, globe and Catalog #L-550, 
butterfly —in almost any position or location. Also existing valye instal- on your letter- 
lations can readily be adapted to LimiTorque controls. head please. 


Industrial Gears & Speed Reducers 


PHILADELPHIA GEAR WORKS, INC. 


nw . 
~~ 
ERIE AVE. & G ST., PHILADELPHIA 34, PA. trek, LimiTorque Valve Controls 


NEW YORK « PITTSBURGH + CHICAGO « HOUSTON «+ LYNCHBURG, VA. = StF ne 
BALTIMORE + CLEVELAND X mise: Established 1882 


LimiTorque Corporation—Philadelphia 








For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER Vol 





There’s:.. 
MORE Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 


with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you Get Complete Information 


expect and get longer motor life. As a new machinery component or as re- 

placement, specify Allis-Chalmers. Discuss 

your particular application with your near- 

The engineered partner of A-C by A-C distributor, A-C district office, or 

motors is Allis-Chalmers control. write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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“American-Microsen” Electronic Control 
chosen by PETROFINA on proved performance 




















Photos courtesy The Lummus Company, New York, N. Y. and 
Canadian Petrofina Ltd., Montreal, P. Q 


This is the new refinery of Canadian Petrofina, Ltd., at Point aux 
Trembles, Quebec, Located here is the first Catalytic Cracking 
Unit in the Western Hemisphere to be operated by the “American- 
Microsen” Electronic Process Control System. It is the latest of 
hundreds of installations that have proved the reliability and prac- 
tical advantages of “American-Microsen” control for refineries 
and chemical plants. 

This Petrofina installation demanded long-distance transmission 
and difficult control applications, but start-up was completed 
ahead of schedule—to the benefit of refinery and contractor. And 
the installed cost of the instruments was the same as for conven- 
tional controls 


The long list of successful ““American-Microsen” applications in- 
cludes plant-scale operation of numerous critical petroleum and 
chemical processes. Conventional instruments could not control 
some of these processes, but they are handled easily by “American- 
Microsen” because of its speed of response, sensitivity and lag-free 
transmission. Many of these installations have been functioning 
well over a year, without maintenance problems, and with the 
enthusiastic approval of users 


You want better control and simplified servicing in automating 
your processes for higher product quality and greater economy 
The “American-Microsen” Electronic Process Control System as- 
sures both—-on new units and those now impossible to control 
satisfactorily, Invite one of our field sales engineers to help you 
determine the best equipment for your requirements without obli- 
gation, of course. 


INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATORS, RECORDERS, CONTROLLERS, ELECTRO 
PNEUMATIC VALVE POSITIONERS AND ELECTRO-HYDRAULIC CONTROL VALVE OPERATORS 
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CHOICE of CONTACTORS 
to meet your specific needs 


> 


ecm tp ans Type H Starters **: 


FOR 2300 TO 5000 
VOLT MOTORS 


y 


{ 
t 


AIR 


Designed for top performance 
on the rough-tough jobs. Ad- 
vantage of contacts operating 
in air include pagan Lary contact 


~ life, reduced fire 
maintenance. tan a fos 


contacts, vertical action and 
dual blowouts provide long, 
— operation. Design simplicity 
contactor particularly adaptable for applications 
eee en , inching, reversing, or 
ynamic ‘ 


OIL 


Meets operating demands of 
semi-hazardous locations. 
Contactor operates under oil 
to prevent sparks from ignit- 
ing atmosphere and to protect mechanism from 
corrosion. Contactor is time-proved clapper type. 
Self-cleaning, rolling-wiping action extends con- 
tact life. Self-aligning E-type magnet provides 
perfect armature seating . . . quiet, maintenance- 
free operation. 














you GET Mme — in solving thousands of control prob- 


Allis-Chalmers offers help on specific ems... by complete research and 
control application problems. Call _ testing facilities. 
your Allis-Chalmers representative. For complete information on the 


His recommendations are backed by Type H starter, write for Bulletin 
Allis-Chalmers engineering depart- 14B6410B — Allis-Chalmers, Gener- 
ments... by the experience gained al Products Div., Milwaukee 1, Wis. 


ALLIS-CHALMERS i 
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REFINERY AND 


PETRO-CHEMICAL 
PLANT 
DESIGN 
ENGINEERING 
CONSTRUCTION 


THE REFINERY ENGINEERING CO. 


A Division of Vitro Corporation of America 


NEW YORK TULSA TORONTO 
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April, 1956 


PETROLEUM 


REFINER 


on the job at 


National 
Petro-Chemicais 


Corporation 


l'welve Carrier Centrifugal Compres 
sors play important roles in the pro 
ethylene at the Tuscola 
Illinois, plant of National Petro 
Chemicals Corporation, 


duction of 


These units 


are used to compress hydrocarbon 


gases. The duties vary from charge 
y 


gas compression to recycle streams 


and refrigeration, 


‘ 
( aarrier makes a complete line of cen 
trifugal and axial flow compressors 
for gas compression and refrigeration 

up to 10,000 hp in a single unit 
Hundreds of these dependable, efh 
cient Carrier machines are on the job 
at dozens of « hemi al plants and refin 
eries throughout the world—Canadian 
Petrofina, Olin Mathieson Chemical 
W yandotte 


Corporation, The Texas Company and 


Corporation, Chemicals 


many others. May we assist you? 


If you'd like a copy of our booklet 
“Centrifugal Compressors for industry” 


please call your nearest Carrier office. 
Or write direct to Carrier ( orporation, 


Syracuse, New York. 


CEN dala 





centrifugal compressors 


refrigerating equipment 
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Quick as a flash, lightweight rolls of Ultralite glass 
fiber insulation can be run around tanks, vats and 
vessels — and that’s more than half the battle in your 
war on insulating costs. The wider the roll, the quicker 
the job is done, and Ultralite is available in rolls up 
to 10 feet wide! 


Consider the advantages of this New Way vs. the 
Old Way on a tank of about 4,000 sq. ft., like the 
one pictured. To do the job with Ultralite required 
just 4% rolls, 150’ long and in this case, 6’ wide. One 
man can easily carry such a roll. One man can easily 
apply Ultralite. But, if you were to use individual 


insulation bats, 24” x 96”, you'd need 250 bats... 


nn ta, 


and how many men would you say? And while you’re 
figuring the saving, don’t forget that you need twice 
as many welded mounting clips to apply bats as you 
do to apply Ultralite blankets. 


Versatile and efficient Ultralite has other advan- 
tages, too, as insulation for all types of large heated 
equipment. It’s resilient — not rigid — so that it can’t 
crack under normal expansion and contraction. Its 
superior thermal efficiency means substantial heat 
savings over the years, and of course, Ultralite is as 


permanent as glass itself. 


Next time, use Ultralite. It figures. 


WRITE TODAY FOR ‘‘HOW-TO-DO-IT’’ DETAILS AND SPECIFICATIONS 


GU SiINED AGU oN Wlani olutliting Company 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings i Molded gloss fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 
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Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 


grease lubricated 
housing 


oil lubricated 


AN housing 


Mf 
a new concept of economy through interchangeability offf~omponents! 


\ aad, 
canneries , 


Jw PEERLESS) ot . 


e DL & DM | 
PROCESS PUMPS ALSO FEATURE: Here is 


INTERCHANGEABILITY 
ACCESSIBILITY—Through ease of assembly and disassembly if and when ee pho IN ACTION — 
required, DURABILITY—Through use of any machinable metal as materials 
of construction. SERVICEABILITY—Through designs that feature maximum DL parts for DL-DM pumps is graph 
ease of maintenance. INTERCHANGEABILITY—Through a choice of semi-open ae oo @ ically shown by this slide selector 
Write for your FREE copy. It 


shows how liquid end components 





Interchangeability of component 


or enclosed impellers, oil or grease lubrication, air-or water-cooled back 

plates and bearing housings. RELIABILITY—Through the high performance DM en accemnneiited ais ania iantiin 
are acco atec , ei thy 

standards set for these pumps, proving more than ever before, that lubricated or oil lubricated bearing 


Peerless Builds Dependable Pumps. AVAIMLABILITY—Through shipment a housings. Also provides quick ref 
from stock of both complete pumps and pump components erence to pump specifications and 


performance characteristics 
Other pertinent Type DL-Type DM facets: 
Peerless Type DL and Type DM process pumps are available in 1” 
2%” and 3” sizes on an 8%” frame and in 1”, 2”, 2%”, 3” and 4” sizes 
on a 10%” frame. CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet 
DRIVES: motor or steam turbine. TEMPERATURE RANGE: grease lubricated 
housing up to 250°F.; oil lubricated housing up to 450°F. WORKING 
PRESSURES: up to 400 psig. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 


301 West Avenue 26, Los Angeles 31, California 


Please send chemical process pump selector 


Write for your Slide Selector now. Use coupon for quick action. 


Nome 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Indianapolis 8, Indiana and Los Angeles 31, California Address 
Offices: New York, Indianapolis, Chicago, St. Lovis, Atlanta, Lubbock and 


Company 


Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque Cit 
i 

y 
Distributors in Principal Cities. Consult your local Telephone Directory pf 
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One million gallons of water 
...every four minutes 


The modern refinery of Cities Service Refining Corporation at Lake 
Charles, Louisiana, used enough water daily to supply the needs of the City 
of Philadelphia, Pennsylvania. Layne wells and Layne pumps provide the water 


used in the intricate refining processes of this giant of the petroleum industry. 


Industry—to an amazing degree—relies on Layne, and that is equally true 


of our municipalities and agriculturists. Water, delivered where it is needed 
with unfailing dependability and in proper quantities, is an irreplaceable essential 


in our scheme of industrial production—and Layne knows most about water. 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 























CHASE® ANTIMONIAL ADMIRALTY 


HEAT EXCHANGER TUBES 


RESIST DEZINCIFICATION! 


Chase Antimonial Admiralty Heat Exchanger Tubes give 
extra years of service, because they contain the right 


amount of antimony needed to resist dezincification! 


And antimony will not weaken tube strength! That's 
why Chase tubes stay sound through year after year of 
adverse conditions in the field. 


Since 1935, Chase Antimonial Admiralty has added 
years of life to thousands of heat exchanger tube installa 
tions. When replacing heat exchanger tubes, or planning 
new installations, insist on Chase Antimonial Admiralty 


For more information on Chase Antimonial Admiralty, 
send for the free Chase Condenser and Heat Exchanger 
Tube Booklet. 


Chase # 


BRASS & COPPER CO, 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation's Headquarters for Brass & Copper 


Chicage Ueove M nneagols 
Ciacinnat. Oetred Newarn 
Cleveiand Grand hapeds New (rieans 
Chariots Daiias Houstor New York 
St. Lows Sen francesca Seattle Watertury 


April, 1956—PertroLeuM REFINER For more data 


CHASE WAREHOUSE STOCKS: Beaumont,* Houston,* 
Los Angeles, New Orleans, Tulsa** 


*Handled by Standard Brass & Mig. Co 
**Handied by Vinson Supply Co 
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How Monel improves the Thornhill-Craver strainer 


A. Resists corrosives in 8B. Retains shape under C. Withstands erosive attack by fast- D. Resists wear by _ E. Aids slough-off 


refined products lines high pressures moving gas-bubbles or moisture particles entrained solids of gummy filtrate 
Unique Thornhill-Craver horizontal strainer filters streams vressured to 400 psi. Jet cleaned without dismantling, manually 
(5 minutes, one man) or automatically. Details from Thornhill-Craver Company, Inc., P.O. Box 1184, Houston 1, Te 


ras 


Monel and other Inco Nickel alloys are used in 

With Monel* nickel-copper alloy, the thousands of locations and many different types 

' of drilling, production and refining equipment. 

They have proven uniquely resistant to corrosion, 

withstand the corrosives found in today’s = wet Goes to men 6 wide venge Of severe 

5 - physical requirements. For assistance in their 

refinery products and intermediates. —— contact Inco’s Development and Re- 
search Division. 


Thornhill-Craver strainer is better able to 


Recent inspections revealed no deterioration 


a THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


4“. 
NICKEL ALLOY 
ANCO, ° 


Tenet me 
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Look into “United~ 





lead-lined products 


to keep corrosion 
in line 





April, 1956 





Under the trade name “United,” National Lead 
Company manufactures lead-lined pipe in two 
categories ...“United Tubond” and “United” ex- 
panded. Both combine the corrosion resistance of 
lead with the strength of steel. 

“United Tubond” pipe is used where acid han- 
dling is difficult, where the lines are subject to 
external abuse, vibration, high internal pressure, 
elevated temperature or vacuum. In “Tubond” 
pipe the bond between lead lining and steel pipe 
is virtually inseparable. 

“United” expanded lead pipe, generally used for 
handling acids under “average” conditions, is pro- 
duced by inserting a lead pipe in a steel pipe and 
expanding the lead lining under heavy pressure. 

Whether you buy “United Tubond” or expanded, 
you may be sure you are getting a product with the 


PETROLEUM REFINER 





--- get them from 


National Lead 


Company 


grade of lead, thickness of lining, and method of 
joining calculated to give you your money's worth 
in strength and corrosion resistance. 

Under the “United” brand you can also get the 
other components of a corrosion-resistant acid han- 
dling system — valves, fittings and pumps. 

So put your corrosion control problem up to 
National Lead. Take advantage of our experience 
in working out chemical process applications of 
lead equipment. 


NATIONAL LEAD COMPANY 


New York 6° Atlanta * Baltimore 3 ¢ Buffalo 3 
* Chicago 80 ¢ Cincinnati 3 * Cleveland 13 « 
Dallas 2 * Philadelphia 25 * Pittsburgh 12 
¢ St. Louis 1 * Boston 6 ( National Lead Co. of 
Mass.) * Los Angeles 23 (Morris P. Kirk & 
Son, Inc.) * Toronto, Canada (Canada Metal 
Company, Limited). 
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Vuican-designed synthetic ethanol plant 





Vulcan Engineering Division offers 


PROCESS KNOW-HOW 


BACKED BY 


INTEGRATED ENGINEERING 


for designing and building 
organic chemical production facilities 
involving catalytic and high-pressure reactions. 


SOME OF THE MODERN, ECONOMIC COM- 
MERCIALLY-PROVEN PROCESSES AVAILABLE 
ARE FOR SYNTHESIS OF 


methanol a. ethanol a propanols 
butanols * formaldehyde a 
acetaldehyde * furfural . acetone 
methyl-ethyl ketone oe acetic acid 


esters * ethers — glycol «* urea 


Vulcan-engineered-and-built MEK plant 


Integrated engineering — process design, project management, drafting and construction services 


VULCAN ENGINEERING DIVISION 


General Offices and Plant, CINCINNATI! 2, OHIO 


SAN FRANCISCO WILMINGTON, DEL 


The VULCAN Copper & SUPPLY CO., 


BOSTON CHARLOTTE. N. ¢ DENVER HOUSTON RICHMOND. VA 

VICKERS-VULCAN PROCESS ENGINEERING CO, LTO MONTREAL, CANADA 
DIVISIONS OF THE VULCAN COPPER & SUPPLY CO 
VULCAN ENGINEERING DIVISION bd VULCAN MANUFACTURING DIVISION e VULCAN CONSTRUCTION DIVISION 
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EXPERIENCE «- SKILL « 
IMAGINATION ... are the founda- 


tions on which modern industrial achievement 
is built. 


EXPERIENCE in the actual creation of multi- 
million dollar facilities .. . 


SKILL as evidenced in expert design, engineering, 
and construction by a talented staff of trained 
men... 


IMAGINATION to originate and develop new proc- 
esses and new techniques. 


Imagination takes form in models, This model, made in advance of 


poe apr ertignetltpe lye See ooo yh = engined mente, Catalytic experience, skill, and imagination put 
construction stages of the job, and for the treining of eperatore this modern 300 ton per day Anhydrous Am- 
monia Plant into service—ON TIME AND 
ON BUDGET. 
With undivided responsibility, Catalytic com- 
pleted process design, engineering and con- 
struction in 13 months. 


CATALYTIC 


CONSTRUCTION COMPANY Philadelphia 2, Pennsylvania 
Toledo, Ohio 


in canada: 
CATALYTIC CONSTRUCTION OF 
CANADA, LIMITED; SARNIA, ONTARIO 


CATALYTIC ON-TIME... ON-BUDGET SERVICES for the metallurgical, chemical, 
petrochemical and oil refining industries: Project Anal 
ysis; Process Development; Process Design; Economic 
Studies; Engineering; Procurement; Construction; 
Plant Operation 
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REFORMING RECORD 
WITH PLATFORMER 


A UOP Platforming unit at’ one of The British 
Petroleum Company’s refineries has been produc- 
ing consistently since early November, 1955, a 
92 plus F-1 octane number blending component 
from Kuwait naphtha. This high octane number 
is on a butane-free Platformate without addition 
of tetraethy! lead. 


This result is especially noteworthy since 
Kuwait and other Middle East stocks are of a 
highly paraffinic nature, recognized as among the 
most difficult naphthas to upgrade to virtually 
“super’’ F-1 clear octane levels. 


The standard R-5 UOP Platforming catalyst, 
produced in England by Universal-Matthey 
Products, Limited, is being used to achieve this 
unusual performance. 


BP has UOP Platformers in operation at seven 

_ of its important plants throughout the world. Like 

___ BP, refiners everywhere can rely on the UOP Plat- 
_ forming process to solve their high octane problems. 
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SPECIALISTS 


) 


The best way to get the most for 
your tube steel dollar: Ask the experts! 


This month's report is on: 2% CR.” MO. 
in combiowd <—_ 
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bend forgings 


Has io 

with ; use at 

tion. ois, refo fr 

os — hot oil piping, * 
in 

for oil | heaters- wen 7 

ons OF 24 TIMKEN sicromo 5S 

Carbon Sicromo 2 Sicromo ; . 
‘ar : o 
Carbon-Mo. nm cri ® Mo. ee | 
DM-2 tan, ae. — 
6 So -8 

4- nee Cr. .-Mo.- -T 18- ental 

m tubing on 4” axperioa 

jess t 


mi 
able a 00 seamless tubing: 


STEELS 
TURE ‘9-8Ti 
16-133 
25-20 
25-12" 
1a rt? 


$ ager 
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This photo shows final tube inspection 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


IN FINE ALLOY STEELS, 


3-6°° 





HERE are probably several high temperature tube 

steels that will solve your heat, pressure, corrosion 
or oxidation problems. But there’s only one that will 
give you the most for your tube steel dollar—the best 
life/cost ratio. 

The best way to find it is to ask Timken Company 
metallurgists. They’re recognized authorities on high 
temperature steels. With 23 years of experience behind 
them, they can help you select your best steel from 24 
different analyses. You'll be sure of getting the most for 
your tube steel dollar. And you'll be assured of uniform 
quality in every tube because The Timken Company 
rigidly controls quality from melt shop through final 
inspection. 

For help with your tube steel problems, ask the 
experts! The Timken Roller Bearing Company, Steel 
& Tube Division, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: ‘“TIMROSCO”, 





~last of hundreds of rigid tests that help account for the uniform quality of Timken high temperature steels 


GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Thousands of pressure vessels like these have been produced for the 
A.E.C. by Newport News, ahead of contract delivery schedule. Nickel 


plated inside and out, they withstand corrosive uranium-hexafluoride gas 


When the pressure’s on 
for pressure vessels 





Specialized production techniques and the skill of New- 

port News craftsmen operating vast fabricating shops team 

up to deliver trainloads of pressure vessels on schedule. 
When it comes to turning out process equipment, New- 


Engineers: Desirable positions 


port News has the facilities and experience. So get a bid 
available at Newport News for 


from Newport News on your present or future projects. Designers and Engineers in many 


Get the benefit of plant methods developed by specialists categories. Address inquiries to 


producing pressure vessels, vacuum tanks, towers, reactors, Employment Manager. 





weldments and sub-assemblies. 


Look over the scores of ways in which Newport News Newport News 


can help you... send for the easy-to-read, illustrated book- Shipbuilding and 


Dry Dock Company 
Newport News, Virginia 


let Facilities and Products. It’s yours for the asking. 
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how much does heater downtime cost? 


A 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
comes down for any purpose only 10 days 
a year, a loss of a quarter million dollars 
is chalked up. A gain of 30 operating days 
in the year can mean a realization of 10% 
on capital investment which, in a multi 
million dollar p!ant, is a considerable sum 

Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull. For the 
long pull, Lummus oil heaters have con 
sistently exhibited great durability while 
operating efficiently and with an absolute 
minimum of days lost to maintenance 
work, 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years 
the dollar value of Lummus furnaces pur 
chased has exceeded that of any other 
company in the world. So—when you con 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant. 

Consult with us on design, engineering 
and construction of your heater installa- 
tion. 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
17, N. Y. Branch offices in Chicago, 
Houston, Montreal, London, Paris, The 
Hague, Caracas. 


LUMMUS 


Oil. HEATER DIVISION 


lin? id 
~ - 
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why run a risk 


~ 


~~ \ \ 
uvition Wlork fittings 


unanswered question...no risk 


when you buy known fittings 


OU SAVE purchasing time and avoid 
L gots later on when you buy TUBE- 
TURN* Welding Fittings and Flanges. Made 
in U.S.A. by the leader in the field, these prod- 
ucts give you top quality and uniformity, 
backed by unmatched engineering service and 
nearby complete-line distributor facilities. 


The Le ading Manutacturer of 


TUBE TURNS 





They meet a// American Standard and Safety 
Code requirements. Each product is perma- 
nently identified by the “TUBE-TURN 


and material desig- 


track - 
mark with complete siz 
You can't better bargain in 
fittings 


trusted Tube 


nation, yct 


welding and flanges than from your 


Turns’ Distributor! 


Fittis 


Weildin J 


LOUISVILLE 1, 
KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES 


New York « Philadelphia « Pittsburgh + Cleveland « 
Los Angeles © Son Francisco + Seattle + Atlenta « Tulse « Houston « Dalles « Midlend, Texes 


Detroit « Chicege « Kenses City + Denver TUBE 


Reg. | 


TURN” and *@* 
S. Pat. Off 








be 


THE WELDER KNOWS he's getting the exact fitting specified on the 
blueprint because the fitting is clearly marked with all designations. 


THE STOREROOM WORKER KNOWS he is 
selecting the right fitting when it's marked 

PUBE-TURN’, The fitting bears complete infor 
mation called for on the requisition 


rded when you specify 
URN products” 


a 
4) my 
THE DESIGNER KNOWS that his specifications 
will be carried out precisely where his drawings 
call for “TUBE-TURN products’, Ac every stage 
from purchasing to pipe installation, people 
KNOW what they're getting and using 


This is just one reason why you should specify the leading brand 
of fittings and buy from your trusted Tube Turns’ Distributor. 


TUBE-TURN 


Ti 


Complete...Permanent Identification! 


CHeouLl NUMeER OF WEIGHT 
MATERIAL OF TYPE NUMBER 

a THC ANESS 
MANUPACTURER'S IDENTIFICATION 


LABORATORY CONTROL NUMBER 


CLEARLY MARKED. TUBE-TURN* Welding 
Fittings are completely identified as to dimen 
sional and metallurgical facts. Here is your assur- 
ance that you have the RIGHT fitting, and that 
it has passed Tube Turns’ rigid inspection and 
quality control. 


ey é 
4 y KENTUCKY 
A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philedelphia + Pittsburgh + Cleveland + Detroit + Chicago * Kansas City * Denver 
Los Angeles © San Francisco « Seattle « Atienta « Tulsa « Houston « Dallas « Midland, Texas 


**TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off 
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SOHIO safeguards fine lube oils 


with a blanket of DRY air 


these Type C 


HK Lectrodryers* are 


spotted among the tanks they serve. 


{pril, 


1956 


F°' LUBRICATING OILS, like those produced here at the 
Sohio Lima Refinery, must be guarded against contami- 
nation by moisture. Sohio accomplishes this by maintaining 
a blanket of Dry air over the oil at all times, and by admit- 
ting Dry air to a tank as oil is drawn off. 

Lectrodryers do this Drying with very little attention. A 
valve is thrown manually or automatically, at regular periods, 
to put a column on Drying and then on regeneration, a cycle 
that’s repeated day after day, year after year. 

Other Lectrodryers here at Lima are Drying propane before 
it goes into storage, while still others Dry instrument air, 
helping assure dependability of this huge refinery’s operations 

Whatever your problems with unwanted moisture, there's 
a Lectrodryer to solve it. For Drying help, write Pittsburgh 
Lectrodryer Company, 307 32nd Street, Pittsburgh 40, 


Pennsylvania (a McGraw Electric Company Division) 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris ¥VI 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bre 


LECTRODRYER 


FGISTERED TRADEMARK < 
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plowed 


Rheem integrated drum linings can take it 











Have a hard-to-hold product? Chances are 
our lab has a lining just right for you. 
They have A to Z experience in solving 
lining problems. Write today. 

RHEEM MANUFACTURING COMPANY 
5001 Jefferson Hwy., P.O. Box 4027, Carrollton 
Station, New Orleans 18, La. 


1025 Lockwood Drive, Houston 20, Texas 
NAME 





COMPANY, 
ES 


STREET 


STATE 


Lined steel drums must often take 
more than body blows in shipment 
Riding under a blistering sun one 
day, they may be standing in snow 
the next. And if a lining lets go, 
your customer might get a drumful 


of unusable goods 


In the Rheem laboratories, our engi 
neers fight back. They take drums 
loaded with hard-to-handle products 
on special trips. Trips through 160 
temperature shifts that end in shat 
tering, waist-high drop tests. Out of 
this planned abuse come better lin 
ing materials — better applied, to 
hold on and take it 


That's how Rheem learned long ago 


good linings start with the steel 


YOU CAN RELY ON D, nq 


RICHMOND AND SOUTH GATE, CALIF 
YORK, NEW ORLEANS, LINDEN, N. J 


For more data on advertised products, use Readers’ Service Cards, last page 


They blast their drums with high 
carbon steel shot, to scour and 
roughen the surface, and give the 
linings sawtoothed, naked grips. No 
sandwiched scale between lining and 
steel to invite flaking or peeling 
Rheem linings can't slip or slide. 
They're integrated 


Extra step? We take lots of them 
Like curing linings on our drum 
bodies and on their smaller tops and 
bottoms, in separate ovens for the 
individual treatment their different 
sizes require. Only extra steps lead 
to newer and better containers and 
product protection. We gladly take 
them. They've made us the world’s 
largest manufacturer of steel ship 


ping containers, 


MANUFACTURING COMPANY 


HOUSTON, CHICAGO, NEW 
AND SPARROWS POINT, MD 


M REFINE} 








HOW TO SAVE MONEY 


with STAINLESS SLB L | 


Downtime and the labor cost of 
replacing worn-out tubing made of 
common materials can be a great 
deal more expensive than the extra 
first cost of long-lasting stainless. 

The tube failure pictured is a 
dramatic reminder of the indeter- 
minate, and usually shorter, service 
life of tubing which may bear a 
smaller price tag, but whose total 
cost can be measured only after 
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the ravages of time and corrosion 


have tested its durability. 


For optimum strength, corrosion 
resistance and oxidation resistance, 
there’s a stainless grade, size, heat 
treatment and finish best suited to 
your particular pressure and temper- 
ature requirements. Ask Mr. Tubes, 


your link to B&W, how to get more 


for your money with stainless. Or 


write for Bulletin TB-356. PR. 


For more data on advertised products, use Readers’ Service Cards 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beover Falls, Po and Milw ©, Wit Seamless Tubing 
Welded Sr +s Steel Tubing 
Allience, Otie W 


Carbon Sree! Tubing 
Milwaukee, Wis 


comless Welding Fittings 
TA. 5038(P) 


last page 49 














Progressive engineering gives you more for your engine 
compressor dollar in the TURBO-UNIFLO 


AFTERCOOLING FOR MAXIMUM LOAD CAPACITY. Ai: 


inlet manifold temperatures must be ke pt reasonably low 
to 


MORE POWER FROM TURBO-UNIFLO DESIGN. (nly 


cam-ope rated, timed r xhaust valve 8 permit early opening 
maintamn wide engine operational range and overload 


capacity Lhis is important in high ambi nt temperature 
locations | OW « vel temperatures re duce maintenance 
liners, heads, and pistons. Individual after¢ 
mounted immediately adjacent each 


of exhaust to give complete evacuation of burnt gases, 


and controlled closing for trapping maximum supercharg- 
on ing air. Coupled with pulse-generator ignition, this quiet 
oolers chain driven timing system gives top performance with 


cylinder inlet give minimum maintenance. 


maximum load Capacity with accessibility 


The only turbocharged 2-cycle engine compressor with 








with 2-cycle compactness... 


NO POWER-DRAINING EXTRA DRIVE FOR 
SUPERCHARGING WITH THE “TURBO-UNIFLO”— 
WORTHINGTON’S SUTC GAS-ENGINE COMPRESSOR 


In its first production year this unique two-cycle tur- 
bocharged gas-engine compressor (750 to 2500 hp) 
has had remarkable process industries acceptance. 
Designed for quiet exhaust-powered pulse-type tur- 
bocharging on the basis of Worthington’s extensive 
two-cycle engine-compressor experience, more than 
twenty-four TURBO-UNIFLO SUTC’s are either in- 
stalled or on order. 

By integrating exhaust-powered turbocharging 
with field proven Worthington Uniflo scavenging de- 
sign, Worthington engineers have developed a two- 
cycle engine-compressor unequalled for stability of 


performance over the complete range of speed and load 
requirements. Operating at relatively high compres 
sion ratio, the TURBO-UNIFLO has much smoother 
combustion characteristics than other engines with 
lower « ompression ratios LT his is due to the basic tim 
ing arrangement, engine configuration, and design of 
exhaust manifolding. Sufhcient exhaust gas energy 1s 
applied at the turbocharger, from engine start-up 
through all speeds and loads, to give full turbo 
charged effect without added external mechanical 
means for driving the supercharger. Low fuel and 


lube oil consumption are other advantages. 








TURBO-UNIFLO OPERATION Exhaust 
valves are timed to open and generate a 
pressure pulse to move the turbine blades 
I his gives self-sustained starting and quick 
acceleration without external aid or me 
chanical drive. Blower delivers air under 
pressure to the aftercooler. Cooled air en 
ters the cylinders through inlet ports 360 
around the liner. During the scavenging 
period, the combustion chamber wall ind 
Valves are effectively cooled 

Lhe Uniflo system ts iccepted a having 
highest scavenging efhciency It also gives 
the he t turbocharging scavenge ratio due 
to complete absence of residual gases in 


the combustion « hamber 








QUIETER OPERATION. Cast-iron exhaust manifolding 
dry insulated, built-in air-pulse dampener, triple-strand 
silent camshaft chain, hydraulic valve lifters and elimina- 
tion of any mechanically-driven air charging device assure 
quietness. 

FEATHER VALVE. [he feather valve is standard TURBO- 
UNIFLO equipment. It’s the lightest, simple st and quictest 
\ alve and ope rates with no impac t! 


For more 
District Othee 


Harri on 


exhaust-powered turbocharging from start-up through full-load 











How to IMPROVE Process Vessel PERFORMANCE 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 


cat cracker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 


technical library. 


separation decreases compressor maintenance. OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION f/ ENGINEERS and MANUFACTURERS 
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can help you with 


ALVES 


We have sold valves for over 
half a century. 


Use this experience! Its practical 
application by trained J&L men 
can be valuable to you when 
problems arise or technical 
specifications are involved. 


In the meantime valves and 
fittings you need from day to 
day are in stock at your 


near-by J&L Store. Good 
valves, well selected. 


Yes, J&L can help you with 
valves. 





v | , 
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Step vp sare Vr Rugged Vogt Drop Forged Steel Gauge Cocks on this 
performance ener Natural Gasoline Storage Tank at Warren Petroleum 


Corporation's San Pedro California Terminal, are unsur- 
passed for safety to contents and to plant personnel. If 
service life with a gauge cock glass should be accidentally broken, balls 
in the gauge cocks would automatically shut off the liquid 
until repairs were made. 
Reliable, trouble-free, outdoor operation year after 
year in exacting services of this kind is yours when you 
install Vogt Drop Forged Steel Liquid Level Gauges. 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KY, 
SALES OFFICES: New York, Chicago veland Philadelpho 


St. Lovis, Charleston, We Va., Cincinne 


7 


a 
4 — aw) 


SECTION THRU 
GAUGE COCK 








See Catalog F-9 for 
complete data on 
gauge cocks, trims, 
and gauge glasses for 
specific operating con- 
ditions or write Dept. 


24-FPR. > . “4 
ie ans nsincecee Pee me ay ae 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, Fittings, and Flanges * Petroleum 
Refinery and Chemical Plant Equipment * Steam Generators * Heat 
Exchangers ® Ice Making and Refrigerating Equipment. 
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The Sinclair Pipe Line Company and Rockwood have developed a new inte 
grated fire protection system that is actually built into this Sinclair Pipe Line 
Company floating roof tank at Humboldt, Kansas. 


A new approach to 


floating roof tank protection 


Now for the first time, an integral 
Foam-making and Foam-distribution 
system that brings truly modern fire 
protection to floating roof tanks. 

Tank fires usually occur in tanks 
of the floating roof type. Lightning 
is the chief cause of these fires. 

Portable Foam hose lines could 
put out these vapor seal fires if 
there was sufficient manpower uf 
the Foam lines could be placed into 
operation soon enough if the hose 
streams could be brought close 
enough to the fire. There were too 
many “‘ifs’”’ to this system. There 
must be a better way and there 
was! 

Rockwood, working in conjunc- 


tion with Sinclair Pipe Line Com- 
pany, developed a 
practical method 

A compact, more economical, more 
effective integrated system that is ac 
tually built into the tank! This system 
insures speedy Foam delivery and dis 
tribution in the critical vapor seal 
space between the tank wall and the 
floating roof. 

Here’s an entirely new approach 
to protecting floating roof tanks. It 
not only rmiinimizes losses, but per- 
mits the fire to be put out by one 
man if necessary and increases the 
safety of fire fighting personnel. 
Write for full information on this 
unique fire fighting idea! 


unique and 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 


Distributors in all principal cities 


PETROLEUM 


April, 1956 


Tee-shaped Distributor Nozzle dis 
charging Foam from Rockwood Foam 
Maker Unit into vapor seal space be 
tween floating roof and tank wall 


This stair platform at top of tank 
shows the Foam Hydrant (top right) 
and Rockwood Foam Maker Unit 
(center) which is located so as to de 
liver Foam to roof area below stair 
platform 


Gasoline engine driven fire pump, 
Foam liquid storage tank and Rock 
wood around the pump Foam pro 
portioning system at Sinclair’s Hum 
boldt Station. This unit has a Rock 
wood “IL,” type Metering Valve and 
Rockwood "B”’ proportioner 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1091 Harlow Street - 
Worcester 5, Mass. al 
l 

Please send me full information 
on the Rockwood Integral Foam 
making and distribution system 


Name 
Title 
Company 
Street 


City Zone State 
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Nothing like a symphonWorchestra under a 
competent director ... or, in industrial con- 


struction, a general contractor integrating 


he individual skills ‘ ades. Ye “ : ; , 
os dual skills of many trades. Yet, the Ask us in—to collaborate with your engineers. 


fabricating and erecting of high-temperature 


and high-pressure piping is a job only for a 
W. K. MITCHELL & CO., INC. 


soloist—a soloist of highly-specialized talent. 
Philadelphia 46, Pa. 


mam MITCHELL PING 


PIPING FABRICATORS AND CONTRACTORS 
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Propane (LPG) storage tanks of the Alabama 
Gas Corporation located in Birmingham, Ala- 
bama, painted with aluminum to reflect heat, 
keep tanks cool. Aluminum Paint: Industrial 
Paint Manufacturing Company, Birmingham 1, 
Alabama. 


INDUSTRIAL J-1015 


a 
Exhaustive tests prove superior heat reflectivity 


of aluminum paint 


These aluminum-painted tanks hold 
stand-by supplies of liquified petro- 
leum gas. Because this gas expands 
with rising temperatures, the tanks 
must be kept as cool as possible dur- 
ing hot summer months 

After exhaustive tests, the Ala- 
bama Gas Corporation chose Indus- 
trial Paint Manufacturing Company’s 
J-1015 Aluminum Paint, pigmented 
with ALcoa Aluminum, because of 
its superior heat reflection. The com- 
pany finds that keeping the tanks 
coated with bright, reflective alumi- 
num paint lowers tank temperatures 
thus reducing the pressure and in- 
creasing tank capacity. 

Aluminum paint is now standard 
on all of the Alabama Gas Corpo- 
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ration’s propane storage equipment 

ALCOA does not make paint, but 
ALCOA Aluminum Pigments are used 
in more aluminum paints than any 
other brand. Special formulas have 
been developed by your paint manu- 
facturer to solve individual problems 
Paints made to these formulas ac- 
tually cost less, last longer, give ut 
most protection against heat, cold, 
sun, rain, smoke and fumes 

Bring yourself up to date on the 
latest in aluminum paints and alu- 
minum roof coatings. Write today for 
our FREE booklets, Painting With 
Aluminum and Aluminum Asphalt 
Roof Coatings Make Time Stand 
Still. They contain valuable infor- 
mation you Can use 


Aluminum Paint increases holding capacity 
of propane storage tanks for Alabama Gas Corporation 


ne y 


ng With Alu 


Asphalt Roof Coatings Make 
tand Still 


PIGMENTED WITH 


ALCOA &. 
ALUMINUM 


ALUMINUM COMPANY OF AmEnIGa 
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EAGLE-PICHER 


R'66' 


INSULATING CEMENT 


AND BECAUSE IT STICKS IT— 
@ Saves time! Applies quickly to any equipment, cold or heated to 1800 F, 
@ Saves money! Provides far greater coverage and more efficient insulation. 


Gives maximum fuel savings! Unique “‘springy ball” structure of small, 
resilient pellets of mineral wool, has thousands of dead air cells. 


Makes difficult jobs easy! Can be used on irregular shapes where appli- 
cation of other insulations is often impossible. Usually requires no 
reinforcing On applications up to |!4 inches thick. 


Prevents rust! Super “66” contains a special rust inhibitive that actually 


prevents corrosion, 


FREE SAMPLE! WRITE TODAY! 


See how Super “66” really sticks for 





easy application wherever insulation 


is needed! 


(Member of Industrial Mineral Fiber In 


EAGLE-PICHER 


Since 1843 The Eagle-Picher Company * General Offices: Cincinnati 1, Ohio 


PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 


(Conforms to Commercial 
Standard CS 117) 
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Panalog Information Systems 
guide management in raising 
plant output and profit 


Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu 
ously. Information can be presented in a variety of forms for im 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers 


Periodically logs and continuously scans. A precision servo measur 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-norma! 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 


Completely flexible and expandable, Panalog components are stan 
dardized, packaged modules. The system can be easily expanded ot 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grouped b 

limits are provided for each input variable on chart. Audio-visual alarms accompar 
Basic system capacit 00 points with one elec tection of off-normala Wher 

tric typewriter can be expanded. Accuracy normal values are identified 

+ .25 of full scale range. Logging speed separate chart area. Total 
approximately one line per minute Scanning values as well aa plant efficier 

speed, five points per second, between logs matically computed and recorde: 





PANELLIT, INC. 


Graphic Panels Instrument 7415 WN. Hamlin Ave., Skokie, iil 
Control Centers Annenciators Services Division Panellit of Canada Ltd., Terente 14 
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For further information 
on D-H Turbines and 


Option al accessories 


write today 
for Catalog 500. 


DISA 


Sales Offices In 


Chicago, New York, Seattle, Birmingham, Ala., Knoxville, Louisville 
Minneapolis, Grand Kapids, Los Angeles, San Francisco, Pittsburgh, Dallas, Houston, Cleveland, Philadelphia, 


Lake City, El Paso, New Orleans, Denver, Washington, Toledo 


Tulsa, Marshall, Texas, Mimico, Ont., Montreal, Vancouver, Keading 


where 

speed 
control 
OTA ES 


speed control 


where you need it. 


Ideal for all drives requiring extremely close speed 
regulation, Dean Hill Steam Turbines equipped with 
Woodward Type PG Governors guarantee maximum 


accuracy. 


This governor is adaptable to either the vertical 
or horizontal Dean Hill Turbine, and unlike most types 
of governors, it is ‘‘isochronous’’, holding a steady speed 
within a band of 0.1% to 0.03% over an extremely wide 
range of turbine speed, regardless of the load on the 
pump. All DH Turbines come equipped with over-speed 


trip valve. 


EIDLL PUNMIP COMPANY 
Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 


Memphis, Boston, Springfield, Tll., St. Louis, Kansas City, Cincinnati, Albuquerque, Casper, Wyo., Salt 


Pa., Santurce, Puerto Rico 


SO For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER 





The Answer to Alkylation Maintenance 


New bauxite process removes 99% sulfur 


from alkylation reactor effluent 


teduced corrosion, decreased fouling 
in alkylate fractionating units, and 
savings in tetraethy! lead result from 
a new bauxite process of treating re- 
actor effluent which has been devel 
oped jointly by D-X Sunray Oil 
Company and The M. W. Kellogg 
Company. 

Sixteen months’ experience with 
this process shows that it removes 98 
to 99° of acid and both acidie and 


neutral esters from the alkylation re- 


actor effluent. This compares with 
65° sulfur removal obtained in con 
ventional caustic wash system 
The new bauxite process uses a 
coalescer to proyv ide the equly alent of 
added settling time. This horizontal 


vessel separates suspended micro 
scopic drops of acid and sulfur hydro 
carbons. The effluent then percolates 
down through medium mesh bauxite 
in one of the two treating towers, 


where acid and esters are preferen 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y. 


The Canadian Kellogg Company, LAd., 


Toronto « Ke ogg International ¢ OoTp., London 


SUBSIDIARIES OF PULLMAN INCORPORATED 
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tially adsorbed. The towers are alter 
nately regenerated 
This new proc not only elimi 


nates maintenance caused 


problen 
by residual acid, but also save 
tetraethyl lead, due to the improved 


lead susceptibility of the 


ullur-lree 
alkylate. Additional advantages in 
clude lower acid consumption and 
elimination of inhibitor 
The proce is licensed 


M. W 


data are available for five 


Kellogg Company 
tandard 


es, ranging tron »000 to 25,000 


bpsd. of reactor effluent 
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CONTINUOUSLY ADJUSTABLE RANGE 
Easy field adjustment of range 
from 0-20 to 0-200 inches of water. 


SIMPLE DESIGN 
Uses no mercury .. . has few moving 


parts ... practically no maintenance. 


SIMPLE FIELD CALIBRATION 
Check with weights in minutes... 


no curves or tables. 1 |b.—10" water. 


LOW AIR CONSUMPTION 
Model with pilot relay uses 
only 0.05 cfm of air. 
HIGH SPEED 
Practically instantaneous response 
to changes in flow or level. 
HIGH TEMPERATURES 
Withstands fluid temperatures up to 350°F 
... ambient temperatures to 225°F. 


RESISTS CORROSION 
Teflon diaphragm and stainless steel 
meter body eliminate usual need for 


seals or purges. 


EASY INSTALLATION 
Compact, lightweight unit is 
easily mounted anywhere. 


@ Plus these new features for liquid 
level measurements: 


LOWER RANGES 
Extended down to 0-14 inches of 
water for liquid level applications. 


VERSATILE CALIBRATION 
Direct-reading scale, with up 

to 100% suppression of calibrated 
range. 





Pace-setting performance 
for flow measurements — 
now for liquid level, too! 


the Honeywell 


Differential Converter 





Tue remote transmitter that has set new stand 
ards of performance in flow applications—the 
Honeywell Differential Converter—is now avail 
able in a new model for liquid level measurements 
in closed vessels. Suitable for use with either pres- 
sure or vacuum vessels, this model offers all the 
features of fast response, precision, convenience 
and ruggedness that have earned the Differential 
Converter wide acceptance throughout industry. 
The line now covers practically any flow or liquid 
level measurement. 


This versatile pneumatic transmitter uses no mer- 
cury. It can be used in scores of installations where 
contamination problems have long impeded meas- 
urement. Operating on the force-balance principle, 
it provides exceptional precision and high-speed 


response . makes possible closer control in the 


most critical applications. 


The ideal companion for Honeywell Tel-O-Set 
miniature indicators, recorders and controllers, the 
Differential Converter can transmit to any of a 
variety of Honeywell instruments 


Whenever you have a flow or liquid level measur 
ing problem, you'll find the Differential Converter 
offers you the top in performance and service 
ability. Your nearby Honeywell sales engineer will 
be glad to discuss your requirements in detail 


Call him today .. . he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Penna. 


@ REFERENCE DATA: Write for Bulletin 2291, “Differential Converter Liquid Level Transmitter’, and for Bulletin 1160, ‘Measuring and Controlling Liquid Level.” 


Honeywell 


HONEYWELL 


BROWN 
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wi 
Whom Ud Basic Chemicals for Petroleum... 


Apecs 4 
GENERAL 
CHEMICAL 


ALKYLATION 
Anhydrous Hydrofluoric Acid 
Sulfuric Acid 


POLYMERIZATION 
Fluosulfonic Acid HO:SO.F 
Joron Trifluoride 

Sulfuric Acid 


SULFONATION 

Sulfuric Acid 

Sulfan” (Stabilized Sulfuric Anhydride) 
Oleum 


ISOMERIZATION 
Muriatic Acid (Hydrochloric) 


DETERGENTS & BUILDERS 
Sodium Metasilicate 

Disodium Phosphate 

Sodium Sulfate, Anhydrous 
Trisodium Phosphate 

Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 


ACIDIZING 


Muriatic Acid (Hydrochloric) 
Hydrofluoric Acid 


MUD CONDITIONING 
Sodium Silicate 

Disodium Phosphate 

Trisodium Phosphate 

Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 


GREASE MAKING 


Aluminum Sulfate 


ACID TREATING 
Sulfuric Acid 
Sodium Silicate 


Other Heavy Chemicals, catalysts, addition 
agents, inhibitors and special 
“tailor-made” chemicals 


B&A Laboratory Reagents and 
Fine Chemicals 


llied 
hemical 


Above photograph courtesy of QUAKER STATE OIL REFINING CORP. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham ¢* Boston ¢ Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland * Denver ¢ Detroit * Greenville (Miss.) * Houston 
Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York * Philadelphia 
Pittsburgh * Providence * San Francisco « Seattle « St. Louis * Yakima (Wash.) 


In Canada: The Nichols Chemical Company, Limited « Montreal * Toronte * Vancouver 
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New low prices make 


erocat 
catalysts 


your biggest bargain! 





Cyanamid 


¢ ¢ ¢ first to bring you fully balanced 
HI PV* Catalysts 

¢ ¢ ¢ Jeads again in giving you 
more for less money. 


Cyanamid leads the way again by offering you 
regular and high alumina catalysts at new 
low prices. 

Technological improvements have brought 
savings that can be passed along to you. And 
because synthetics give higher octane yields 
than natural catalysts, these new low prices 
make AEROCAT Catalysts even greater bargains 
for the refiner. 

Cyanamid has consistently pioneered in 


bringing you more for your catalyst investment 





—first to bring you microspheroidal catalyst— 


first to bring you the greater initial activity of 





a high alumina catalyst—first to bring you the 





greater activity stability of a HI PV catalyst. - . 
CYANAMID 





Cyanamid AERocaT Catalysts are your big- 
gest bargain today, not only in initial price but AMERICAN CYANAMID COMPANY 
. . » es . . REFINERY CHEM AL‘ DEPARTMENT 
in continued efficiency. Ask your Cyanamid 
30 ROCKEFELLER PLAZA, NEW YORK 20,N.Y 


representative today for further details, 











® A * 
Registered trade-mark Trade-mark in Canada; North American Cyanamid Limited, Toronto and Montreal 
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You'll find Chapman List 960 specified and used 


Fewer 


on more jobs than any other valve of its kind. 


tLe TELL It has the range ... the construction... 


—_ ll the tightness .. . and smooth operation you. need. 


And it keeps your maintenance down to a new 


low even under severe working conditions. 
There's no seizing or galling. Wedge gate 
faces are super tough... hardened to 800 Brinell 


by Chapman's exclusive Malcomizing process. 





Chere are no full-pressure repacking difficulties. 
Taper shouldered stem seats snugly in bonnet 
forging. Stem-and-gate connections are 
now 50% stronger than ever before. 

With its easily replaceable, hardened 
stainless steel seat rings, Chapman List 960 is 

THE the valve that keeps its mind on the job in 
multiple applications. Sizes from 14” to 2”... 

Cc HAP A he in many different alloys. Rising stem with yoke 
or rising stem with inside screw. Pressures from 


VALVE MFG. COMPANY 380 psi at 1000° F to 2000 psi at 100° F 


If higher, get Chapman List 990. 
INDIAN ORCHARD Full information is in our Catalog 10. Get it. 


MASSACHUSETTS Read it. See for yourself w hy Chapman List 960 
is known more and more ev ery day as the 


valve man’s valve. Write for it now. 
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E. LIOTT TURBINES, from the smallest 


single-stage, to large multistage types, 

are busy serving refineries everywhere 
standard single-stage turbines for most jobs, 
multistage turbines for larger sizes where 


economy is important, the JR for small sizes. 


Your local Elliott Field Engineer can help 
you pick the type for your job. Check 
with him or write Elliott Company, 


Steam Turbine Division, Jeannette, Pa, 


(Above) Seventy-five Elliott turbines, sized from 8 to 224 hp, 
drive pumps and fans throughout this Southwestern refinery. 


(Below) Two Elliott 2100-hp, 4450-rpm, multistage single-valve 
turbines driving lean oil pumps in a new gasoline plant in 


Texas. Turbines have variable-speed governors and uncon- i = Lia OTT Company 


trolled extraction 


STLAM TURBINES « MOTORS + GENERATORS « DEALRATING HEATERS « CITC TORS « CONDENSER 


CONTRIFUGA OMPRLSSORS «+ TURBOCHARGERS + TUBE CLEANERS + STRAINER 
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this 
potentiometer 
has 

no slidewire 


STE PLE 4 § CA PAC hae BALA N Cc | N 6 Friction-free balancing action! That’s why 


Dynalog responds almost instantly to the 


PROVIDES Ky 44!) WITHOUT WEAR! slightest changes in a process variable . . . 
without wear... with /asting high accuracy. 
The DYNALOG has no fast-moving 
parts... and no gears, cables, or compli- 
cated mechanisms to slow response. Sensi- 
tivity isn’t limited by slidewire windings. 
A simple, variable capacitor and positive 
magnetic drive provide continuous, step- 
less balancing with a sensitivity of 1/100 
of 1% ...an accuracy of % of 1%. And 
DYNALOG is never “off process” for 
standardizing — it requires none. There 
are no batteries to replace . . . no motors 
to periodically clean and lubricate. Only 
five moving parts! 


DYNALOG Instruments can be used 
with resistance, voltage, capacity, or induc- 
tive type primary elements to measure 
and/or control any process variable with 
unmatched speed and accuracy. Write for 
Bulletin 427. The Foxboro Company, 744 
Neponset Ave., Foxboro, Mass., U.S.A, 


*Reg. U.S. Pat. Off 





OXBORO pYvNaALoc 


*Reg. U.S. Pat. Off, 


ELECTRONIC > INSTRUMENTS 
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Even without this famous guarantee 


— pec ceil 
this Housing ever, 
Breaks or Distorts we a 


will replace it Free. 
would still be the 


World’s Most Popular 
Pipe Wrench 


-».and no wonder-— 
millions of users know 
it out-performs, 


out-lasts all others! 








It’s the “RIGID” name that 
guarantees you everything you 
want in a pipe wrench—instant 
bite on the pipe, instant let-go 

it can’t lock, assured by patented 
hookjaw suspension . . . handy 
pipe scale, easy-spin adjusting 
nut, comfort-grip I-beam handle 





You get more quality 
and more-for-your-money 


in all RIFZAID Pipe Tools. 


4P Die Stock, 
2%” to 4” 


Yoke Bench : 
Vise 
), . 
, — 


Pipe Cutter Y Power Drive 


The Ridge Tool Company: Elyria, Ohio, U.S.A. 


April, 1956—PrtrroLteumM REFINE! 


. and every one factory-tested 
before shipment! Always most for 
your money...your Supply House 
has them! 


“Threaded Pipe — 
it's Tight — 
it's Best — 
Costs Less” 


Work-Saver Pipe To ols 


i... I a 
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tay on stream longer with the 


LJIUNGSTROM AIR PREHEATER 


Slag—primary cause of reduced capacity can be substan 
tially reduced by the Ljungstrom Air Preheater...to keep 
you on stream at top capacity months longer 
That’s because preheated air mixes more thoroughly with 
fuel. The result is better combustion and less slag-form 
ing material present in the furnace. Oil tubes stay cleaner 
tills stay on stream at top capacity for months longer 
As an example, one pipe still in an eastern refinery dropped 
from 16,000 barrels a day to 12,000 because of slag. Now, 
with a Ljungstrom and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 barrels. 


How fast is “WRITE OFF”? 


By cutting turnaround time alone, the Ljungstrom means 
major savings for you. When you take the other Ljungstrom 


advantages into account up to 20°. fuel saving...more 


economical furnace design, with no need for convection sur- 
faces... burns many fuels you used to throw away...con- 
istently higher through-put higher product quality 
you can see why a Ljungstrom is paid out in just a few 
months 

For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits attainable in fuel burning equipment — 
call or write The Air Preheater Corporation 


Wherever You Burn Fuel, You Need Ljungstrom 


The Liungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air 


The Air Preheater Corporations 10 0: 4201 street, New York 17, N.¥. 














give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection 
Systems are engineered to provide positive 
a protection for your plant and processing, stor- 
always on age, and other equipment. If a fire breaks out, 


Why not give your plant and equipment the 

BEST possible protection. Let a Blaw-Knox 

fire-protection Engineer study your needs. He 

will gladly submit a layout and a cost estimate 
with no obligation to you 


® alarms sound LO4A Mai 
® fire smothered promptly _ BLAW-KNOX COMPANY 
© heat dissipated by cooling action J : Automatic Sprinkler Department 

® pressure build-up prevented Pittsburgh 33, Pennsylvania 


‘Little Joey 


ae the system goes into action immediately: 
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33 — count them — 33 Crouse-Hinds’ 


combination starters and circuit break- 
ers . . . space for 2 more for Jater 
installation .. . plus 2 circuit breakers 
—all in 28’ x 10’ of space! Conventional 
single-tiered installation would have re- 
quired 20 ft.-longer rack and 4 more 
junction boxes. 








i Type EPC Explosion-Proof ' 


ES MOTOR STARTER and CIRCUIT BREAKER 


CONDULETS* take up less space! 


As in the installation shown above, a given area will hold more 
Crouse-Hinds’ motor controls than any other make. You save money 
on the construction of steel mounting racks — fill your needs without 
occupying additional premium floor space. 


@ Explosion-proof, dust-tight, weather-resistant. 


e Light-weight cast aluminum for easy installation without lifting 
equipment. 
Flame-tight threaded joints throughout. 
Seven conduit entrances simplify installation. 
Built-in push button stations and built-in selector switch available. 
Starter sizes 0 to 5. Circuit breakers 50 to 600-amp. frame sizes. 
Let Crouse-Hinds help you solve your space pr 


Engineering assistance available without obligati 


*CONDULETS are made only by CROUSE-HINDS 


CROUSE-HINDS COMPANY 


enctucively threveh ‘Ee 2 Sen's Ss eee, Pee @ 
GLECTRICAL 
OistTRisuToRs 


CONODULETS FLOODLIGHTS TRAFFIC SIGNALS AIRPORT LIGHTING 
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HOUSTON, April ‘56 — For the first time in 
Gulf Coast manufacturing history, cast-steel 
wedge gate valves are being produced in 
this mushrooming refining and petrochemi- 
cal center. 


Forsyth Engineering Company of Hous- 
ton, with an established reputation in the 
fields of precision machining and custom 
engineering, is pioneering these valves in 
the Gulf Coast area to provide a heretofore 
unavailable close-at-hand supply of this 
vital commodity in standard and special 
trim. 


First public display of the new valve will 
be April 25-29 at Houston's World Oil 
Exposition, You're cordially invited to 


drop in. 
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For dependable Accuracy in 


GREAT NORTHERN AND FLUOR 





Br-r-r! It's cold up here! 
Taylor TRANSAIRE* 
Temperature Transmitter, 
with derivative (SPEED-ACT*) 
response in the measuring 
circuit, measures the tem- 
perature of overhead vapors 
from the Syn Tower. Based 
on this measurement, reflux 
flow to the tower is reg- 
ulated by a TRI-ACT* Con. 
troller. 


Taylor TRANSAIRE 333RD 
Differential Pressure 
Transmitter 

measuring flow of propane, 
at over 600 psig., used as a 
purge flow to the reactor. 
Note that the transmitter has 
no protective insulation... 
yet it maintains acceptable 
accuracy limits over the wide 
range of temperatures en- 
countered, 





Bis ‘atlas. 
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Mzunnesota’s -40° to +100°F. Climate 


CHOSE TAYLOR TRANSET SYSTEM 


IGH ACCURACY and dependability are vital 

requirements for instrumentation installed out- 
doors in Minnesota's extremes of climate. Both The 
Fluor Corporation, Ltd. and Great Northern Oil Com- 
pany have been impressed with the performance of the 
Taylor instruments at the latter’s new refinery at Pine 
Bend, Minn. 
The instruments arrived on the scheduled delivery 
date—and in good calibration. There were a minimum 
of instrument problems in start-up and they were ‘“‘on 
stream” unusually quickly. In addition to its reliability, 
the TRANSET system has demonstrated several impor- 
tant benefits to Great Northern. 
1. Installation was simplified because there is only one 
mounting per control station—controllers plug into 
back of receivers; only three piping connections per 
station. 
2. Training of new operators was simplified, because the 
167-ft. graphic panel made it easy for them to visualize 
quickly the entire process by revealing the complete 
flow diagram. 


4 et nee 





MEAN 


ACCURACY FIRST 





IN HOME AND INDUSTRY 


1956 PETROLE! For more 


3. Training of Maintenance Personnel was facilitated by 
means ofthe plug-in feature which permitted the TRAN- 
SET Receivers and Controller to be removed to shop 
for training purposes— 
of panel. 


without interfering with piping 


4. Routine maintenance is simplified by same plug-in 
feature. Checking of questionable controllers or re- 
ceivers can be done in the shop. Instrument down 
time is kept to a negligible minimum. 
5. Quick analysis of process difficulties is possible be- 
cause the trend can be plotted by plugging in a re 
corder in place of an indicator in a matter of seconds. 
* 


We are proud of the part Taylor experience and en- 
gineering skill have played in helping Great Northern 
to maintain their quality standards in their marketing 
area. If you're not familiar with the scope of Taylor's 
call 


Taylor Instrument Companies, Rochester, N. 


services, your Taylor Field Engineer or write 


¥en OF 
Toronto, Canada 


“syns tte, 
en es 








167-Foot Graphic Panel —one of the largest in the industry —not 
only shows a complete flow diagram and tells what is happening 
at every critical point in the refining process, but also paovides 
every facility for efhicient process control 
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Monoethanolamine 
Diethanolamine 


for sweetening 
notural and refinery gas 


Diethylene Glycol 
Triethylene Glycol 


for dehydrating 
rehivigel Mme Lor: 


Let these high-quality chemicals work for you in 
your gas scrubbing process. Produced in Jefferson's 
modern plant at Port Neches, Texas, they are 
shipped from convenient distribution points at 
Houston, Port Neches, Chicago, Los Angeles and 


Tenafly, New Jersey. Immediate delivery is avail 














able in tank cars, tank wagons or 55-gallon drums. 
On gas scrubbing questions, consult’our experi- 
enced technical service staff. For prompt service, call 
your nearest Jefferson representative. Jefferson 
Chemical Company, Box 303, Houston 1, 
Texas. 


Essential Chemicals from Hydrocarbon Sources 








HOUSTON «+ NEW YORK * CHICAGO 


4 


° CHARLOTTE © LOS ANGELES 
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GISHER series 164 













= SUPPLY CONN 
> 


\reeh 67FR 


T } 
q FROM CONTROLLER 
x 3 
L, 
Lock-up system using Type ‘FF oMalel i Belimaica i mioMellel lileele i) 


of main valve in case of plant air failure. Main valve will be 


held in position at time of supply pressure failure 


TYPE |'@4A 


-2- hy 











19] BLEED 
ad 
TYPE lL | TYPE 
4;:01u P 4:;00UR 
. | 
AiR aim 
SUPPLY SUPPLY 
, 
| 
| 
4 } 
| i. ae ee) ee 
+ | Showing ‘4 Control Line 
Connection Centre! 
did _ Chomber is separate trom 
— ra  ¢ bedy chomber 
24% 190 LBS MIN i is | he | 


Pressure reduction normally handled by 4100UR Wizard. If 
1743-9 n-) ae 


PRESSURE CHANGE 


inlet pressure to main valve falls below a predetermined amount 


Type 4101U snap-acting Wizard bleeds pressure off Type 164A 


CONTROL SPRING 


ON DIAPHRAGM FOR 


switching valve causing 3-way valve to change position so as to RANGES 79; FULL VALVE STROKE, PSI 
close control line pressure and bleed main valve diaphragm 310 15 2 
pressure to atmosphere. Main valve will stay closed until inlet rf + ie 
pressure is restored to desired amount 30 a 60 5%, 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA 


CANADIAN PLANT: WOODSTOCK, ONTARIO 
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


MATERIALS 


Zine die cast body and spring case, 
composition diaphragm and valve disc 








Pat PF, 
29 our Troubles... 








THE PROBLEM: One of Spencer Chemical Company's plants 
needed an air preheater to handle nitrogen gases at 1600°F, on the 
tube side, against air at 330°F. on the shell side These widely dif 
ferent temperatures produced a 2" differential expansion between 


tubes and shell 


ENGINEERING: Western heat transfer engineers considered 
several possible solutions: a) An expansion joint in the shell; b) 
Individual tube packing; c) A packing gland in the shell 


CONSULTATION: These approaches were discussed with the 
Spencer engineers, After mutual examination of plant design prob 
lems, the individual tube packing method was chosen. Upon comple 
tion of the precision fitting and welding there was adequate room for 
expansion and contraction of the tubes within their individual packing 


glands 


IMPORTANCI The Spencer Chemical Company job typifies 
Western's capabilities in working wth the client to satisfactorily solve 
the specialized engineering and fabricating problems of today’s high 


temperature, high pressure services 


WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 © TULSA, OKLAHOMA 


HUDSON-RUSH COMPANY—753 Gladstone Bivd., Shreveport, Lo 

130 Casa Linda Plaza, Dalias 18, Texas 

PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W. Va 
H. W. SEVERANCE—Marion E. Taylor Bidg., Louisville, Ky 
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1. Leakproof Sealing 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off Ed, 
| 


AOth Year WL 





How to 


handle 


tough 


services 


ROCKWELL- 
Niorastron 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


40'" Year 








the larger the fewer 


For flat surfaces less joins in insulation 
means less chances of leakage—hence 
greater thermal efficiency. CAPOSITE 


blocks can be both large and strong 


because they are made of tough, i 


et gs 4 
long-fibred Amosite asbestos 4 Bg ir 
Large sizes of CAPOSITE are TEES Mand « 


also quicker and cheaper to fit, 


4 


because fewer blocks are 


needed to cover a given area 


asbestos th 
BLOCKS an 


The Cape Asbestos Co. Ltd 
114-116 Park Street London wi 


Telephone: GROsvenor 6022 


Cape Asbestos (Canada) Ltd., 200 Bloor Street, East, Toronto, Ontario 
United States Enquiries: North American Asbestos Corp., Board of Trade 
Bidg., Chicago 4, Ill. 
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IL. REFINERIES for which Newalls have 


_— insulation materials include the 


lowing: 


BELGIUM 


* Petrofina, 
* Esso 
* Albatros 


BRAZIL 


* Cubatao 


FRANCE 


Port Jerome 


Antwerp 
Antwerp 
Antwerp 


Du Nord (Dunkirk 


Gonfreville 


Petite Couronne 


Berre 


Limited's materi 


’ 


* Insulated wholly with 
pric 


als 


INDIA 


* Stanvac, Bombay 


MIDDLE EAST 
* Aden 
Ras Tanura 
Bahrain 
VENEZUELA 


Cardon 








=< 


For mors 


data on advertised products, use Readers 


OFFERS TECHNICAL SERVICE ON SITE 


NEWALLS ARE CONSTANTLY solving insulation 
problems all over the world. Krom Antwerp to Adelaide. 
Newalls insulation materials are meeting every require- 
ment in Head, Cold and Sound insulation. But Newalls 


service offers more than the supply of materials. 


Newalls can also provide supervisory service to smooth 
out application difficulties on site. Newalls technical 
staff can handle the specifications and estimating work 
for any kind of plant, large or small. Calling in Newalls 
‘Technical Advisory service is the quickest way to in 


sulation efficiency. 


NEWALLS INSULATION CO. LTD... HEAD OFFICE 
WASHINGTON, CO. DURHAM ENGLAND 
rURNER & NEWALL ORGANISATION 


Service Cards, last page 
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The above Photogeaphy iMygtrates one of four assemblies 


of > Bump \ pit) of vastus capacities 


aa 


and speeds driven | fe one power unit. 
The pumps are finch (wlth stiely automatic 


Capacity control, oe. standard pneu- 
matic instrumentation and in addition are 

70 *' 
fitted with indypendent bland control VBRinGeE - KE 


for use “in casq of air supply failure. 
t 


wo 
< 


— © 
< . 


E.C.D. LIMITED - ENGINEERS - TONBRIDGE - KENT - ENGLAND 
Telephone TONbridge 2237 (3lines) Telegrams TONMIL, TONBRIDGE 
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Here are the facts! 


The first vertical cylindrical heaters provided even cir- 
cumferential heat input, but vertical flux distribution 
varied considerably, from high transfer at the bottom 
of the tubes to low rates at the top. Improvements in 
design during the past twenty years have overcome 
this difficulty, by providing proper firebox proportions, 
a reradiating cone, and burners specifically designed 
to the requirements of the furnace. 

It is significant that only Petrochem-Isoflow furnaces 
incorporate all three of these critical items of design. 

The small, hot cone tip reradiates to the tubes, across 
a considerable distance. Because of the conical shape 
employed, each higher element of the cone is of larger 
area, and closer to the tubes than the section below. 
These factors compensate for decrease in cone tempera- 
ture from tip to base, provide relatively constant 
radiant heat transfer over entire upper tube length. 

The cone also serves to divert flue gases along the 
upper ends of tubes, which adds convection heat trans- 
fer over this length. It also initiates a high rate of fire- 
box recirculation of combustion products, by cooling 
the gases in their passage across the tubes. 

Being cooler, and therefore heavier than the rising 
gases in the center of the firebox, the gases adjacent 
to the tubes fall to the bottom of the heater by thermal 
siphon effect, increasing the heat input to the rear of 
the heating elements by convection. The descending 
gases also serve as a buffer between hot gases and the 
lower ends of the tubes and dilute the products of com- 
bustion. The special burners, by developing a symmet- 
rical flame pattern, contribute to the equality of heat 
distribution over the entire radiant tube length. 

Of the design features mentioned above, the cone is 
of the greatest significance because it is essential to 
even radiant heat distribution. 

Experienced operators know that even heat distribu- 
tion improves product quality, decreases tube deteriora- 
tions, results in longer, trouble-free operating cycles. 















































To check radiant flux distribution in Petro-Chem fur- 
naces, exhaustive tests were made under actual operat 
ing conditions; some of the results of these tests ars 
indicated in the two adjacent drawings. 

Left: Plot of isotherms in a Petrochem-Isoflow firebox 
illustrating the uniformity of firebox temperature. 





Right: Plot of flue gas flow patterns and velocities, dem- 
onstrating the high gas recirculation rates. 
Both of these phenomena are the result of proper fire- 


ASCENDING & DESCENDING GASES (IN °F) box proportions, the two-fold action of the cone, and 


symmetrical flame pattern. 


For more data on advertised products, use Readers’ Service Cards, last page 


























DESCENDING GAS VELOCITIES IN FT./MIN. 


1956 


In addition to even heat distribution, other all-impor- 
tant factors which determine the value and efficiency 
of processing furnaces include: 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR 
HAZARDOUS AREAS 
SIMPLICITY OF DESIGN 
AND CONSTRUCTION 
EXCESS DRAFT FOR 
HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF 
LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved more economically desirable 
by any comparison. 


_PETROCHEM 


UNLIMITED IN SIZE... CAPACITY... DUTY 


PETRO-CHEM DEVELOPMENT COMPANY, INC. 
122 East 42nd Street, New York 17, N. Y. 


REPRESENTATIVES: 

ee ue ee ee ee ee ee ee 
Oberholtz, Los Angeles * Faville-Levally, Chicago * D. D. 
A ee a 
& Durgin, Boston * G. M. Wallace, Denver & Salt Lake City 


International Licensees and Representatives: 

SETEA —$.A. Comercial, industrial, y de Estudios Tecnicos, 

ee i Me a ee 

ee 

Anonyme Heurtey, Paris, France * Societe Anonyme Belge, 
ST, A ee 





One handwheel fits 39 ‘different valves 





tiiiiiaciiiaiaiiaiiiiaee oa Only Walworth Bronze Valves give you 


fits these this degree of interchangeability 
Walworth Bronze Valves: 





a With standardized Walworth Bronze Valve parts you maintain the 


VY, greatest number of valves with the smallest inventory of basic part 
Handwheels are just one example. Fourteen different sizes of hand 
wheels are all you need for fifty lines of gate, globe, and angle valves 
involving 420 individual valves. 

The Walworth system of interchangeability of parts for Bronze 


Valves is unsurpassed by any manufacturer in the field. In additior 








to Bronze Valve Walworth produces valves and pipe fittings of iron 
teel, special alloys, and rigid polyvinyl chloride (PVC). 

Learn more about Walworth interchangeability. Contact your local 
Walworth Distributor or nearby Walworth Sales Office. Ask fot 


literature 


WALWORTH 


60 East 42nd Street, New York 17, New York 














SUBSIDIARIES: QU]]D atroy street prooucts CO. Conki@juels CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 


SW SOUTHWEST FABRICATING & WELDING CO., INC WALWORTH COMPANY OF CANADA, LTD. 
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LET’S GO...with BRICK 


Pack your bag, jump in your car, board your ship, 
your train, your plane—join America on the go 
And thank brick that you can go. Refractory 
brick that produces the concrete for your highway, 
the turbines for your ocean liner, the stainless 


steel for your streamliner, the wings for your plane 


Everything that’s made or that moves owes its 
existence to the fires of industry contained by 
valiant walls of refractory brick—refractories 
which withstand enormous heat for days, for 


weeks, for years. 


How great the heat to be mastered? Where? 


When? How long? These are the concern of the 
refractory scientist, and itis the mission of General 


Refractories Company to meet the requirement 


To do this job, General Refractories maintain 

the world’s greatest refractories laboratory, draw 

on resources the globe around for materials, and 
] 


makes and distributes exactly the right relractory 


to industry, everywhere 


1 Complete Refractories Service 
GENERAI REFRACTORIES COMPANY 


Philace Iphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials, 





HIGH-STRENGTH BRIK-CAST.-A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units, 


LITECAST 50-M—A 50-pound density insulating cast 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may he applied in 
the same manner as standard hydraulic-setting 
castables 


BRIK-CAST 3000—A hydraulic-setting castable refrac 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures 
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rerry soui-waeer SIMPLIC! Ty 


MEANS SUSTAINED HP 


A Terry solid-wheel turbine is simplicity itself. 
Particularly the rotor. This is a single forging 
of special composition steel. And, unlike a 
built-up wheel, has no separate parts to loosen 
or work out. 


Blade wear which might occur after years 
and years of usage is of little consequence, 
because the power-producing action of the 
steam takes place on the curved surfaces at the 
backs of the buckets. Thus wear does not 
materially affect horsepower or efficiency. 

The blades can’t foul. There is a one inch 
clearance on either side of the wheel and, in 
addition, the blades are double rim protected. 
There is no need for close axial blade clearance, 
because the steam enters the buckets at right 
angles to the shaft. 


Perhaps you, too, can profit from Terry solid- 
wheel stamina. Bulletin S-116 gives complete 
details. Send for a copy today. 


TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONNECTICUT 


This Terry solid-wheel turbo-geared unit is rated 
600 hp, 4000/650 rpm for 820 psi, 825°F steam with 
275 psi back pressure. 
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UNSURPASSED 


FOR EXTREMELY HIGH PRESSURES 


HOT or COLD SERVICES 


“DOUBLE VOLUTE” DESIGN PROVIDES HYDRAULIC 
RADIAL BALANCE OF ROTATING ELEMENT... 
NO “SIDE PUSH”... ELIMINATES WEAR AND SEIZURE 


The“ Double Volute’’ construction of Bingham 
Multistage ‘“Hi-Press’’ Pumps insures perfect 
radial balance of the rotating element, under 
all operating conditions ...completely elimi- 
nating wear between rotating and stationary 
parts. “Double Volute” construction permits 
maximum use, without exceeding normal 
clearances, of non-corrosive metallurgy—par- 
ticularly austenitic steels — normally consid- 
ered dangerous on account of their galling 
and seizing characteristics. 

This feature also eliminates shaft deflec- 
tion, permitting mechanical seals to estab- 
lish and maintain a uniform track between 
contacting faces. This prevents leakage and 
seal face wear, resulting in long seal life. 

“Double Volute” design also permits the 
pumpage to be discharged from the inner into 
the outer case through two nozzles located 
180° apart. For hot service, this feature pro- 
vides adequate circulation of pumpage be- 
tween the two cases, insuring a uniform 
temperature rise in all parts thereby elimi- 
nating distortion due to temperature changes, 

Bottom first stage, with suction and dis 
charge nozzles at top of pump casing, is par 
ticularly suitable for low NPSH conditions 


Bingham “Hi-Press’” Pumps have estab 








One of ao group of Bingham “Hi-Press" Pumps in a large 
lished an exceptional record of long life and East Coast refinery handling 750 F. reduced crude oil at 


; ifferential head of 2000 fee 
trouble-free service wherever installed © eiterentia as . . 


Write your nearest Bingham ofhice 


' for full information 
* 
SALES AND SERVICE OFFICES 
BOSTON, MASS PITTSBURGH, PA 
CHICAGO, IL SAN FRANCISCE { 
SINCE 1921 DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
BINGHAM PUMP COMPANY KANSAS CITY Ss] 


MO > PAUL, MINN 





General Offices: 2800 N. W. Front Avenue, Portland 10, Oregon a W ORLEANS, LA TULSA, ORLA 
NEW YORK CITY, N.Y TORPONTO wT CAN 


Factories: Portiand, Ore. «+ Vancouver, B. C., Canada PHILADELPHIA, PA VANCOUVER, 6 C.. CAN 
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CORROSION 

FOULING 

SCALING AND 
HYDROGEN BLISTERING 


CAN BE STOPPED 
3 


5 a 
Exchanger after 94 days service, 


before using Kontol 


Same exchanger, after 117 days 
service, using Kontol 


> ar Pde 
y, “a | M 3 


CONS iO) F 


KONTO 


Kontol corrosion preventives combat cor- ; 
effectively protects 


rosive attack in distillation and other refin- 
Crude Units « Gas Plants 


ery systems. Kontol provides effective ; 
oe P R Debutanizers 


protection against attack by chlorides, sul- 0 Rieter Pectienten 


fides, organic acids, and other destructive Desulfurization Systems 


agents. In addition, Kontol acts as a pow- Depropanizers » Platformers 


erful detergent to prevent scale accumula Vacuum Towers » Depentanizers 


tion and plugging. Reformers « Alkylation Plants 


For compete information, ask your Absorbers « Stabilizers 


Tretolite refinery service engineer, or write Coking Systems « Dewaxing Systems 


T p [ T 0 | T if ( 0 M p A N Y Alkanolamine Systems 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, Saint Louis 19, Missouri 
5515 Telegraph Road, los Angeles 22, California 
Petrolite Ltd., 120 Moorgate, London EC2, England 


na 


Demulsifying, Desalting, Corrosion Preventing, 
Water De-Oiling, Paraffin Removal, 
Scale Preventing, Production Stimulating 
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YOUR LOW-COST KEY 
TO HIGH OCTANES 


CATALYSTS — Specific type for your problems. 
SELECTIVITY— Superior yield at high octanes. 
STABILITY — High activity with long life. 
DURABILITY—Tolerance for moisture and nitrogen. 


REGENERATION —To extend normal life or 


recover from upsets. 


For further information on Catforming, write or wire 
The Atlantic Refining Company, P. O. Box 8138, 
Philadelphia 1, Pennsylvania. 


it’s the CATALYST that counts ATLANTIC 


For more data on advertised products, u 





New cost-cutting TRICKLE FLOW process 


uses low hydrogen recycle to get 


99.5% desulfurization of gas oil 


With 80% hydrogen purity, the new SHELL TRICKLE FLOW process yields 
doctor-sweet product at lower cost. 


TRICKLE FLOW operation offers you these five additional advantages: 


Smaller, simpler, easier-to-maintain plant 
No need to rerun product 

High liquid yields 

Sustained catalyst activity 


Uses a rugged, low-cost catalyst 


Flexible TRICKLE FLOW process has been refinery-proved, and now 
is successfully turning out a premium product in the modern Cana- 
dian Petrofina Refinery. This unit was engineered by the Lummus 
Company. 


We'll be glad to supply further information about this efficient, 
low-cost desulfurization process. Address your inquiry to: 


SHELL DEVELOPMENT COMPANY SHELL 


50 West 50th Street, New York 20, New York 
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GRATES or SUSPENDING BEDS 
PROTECTIVE ATMOSPHERES 


DESSICANTS 


Tae ANHYDRIDE SYNTHETIC Gas GENERATION 


omg). 9 = 


NITRIC ACID MANUFA 


DEHY DROGENATION 


DEHY DRATION 


CATALYTIC REFORMING 
PHTHALIC ANHYDRIDE 
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tic gas generation, grate 
beds for active « italysts, 


Intermediate 


Sphe res 
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anhydride, 


You can benefit by using 
ALUNDUM* catalyst carriers 


More and more che mical engineers are finding in 
Norton ALUNDUM Catalyst carriers the R’s they need 
for faster, better, lower cost production in a wide 
range of processing. 

‘These fused alumina carriers are characterized by 
excellent mechanical, thermal and chemical stability. 
They have high resistance to abrasion and erosion 


TYPICAL CHEMICAL ANALYSES (%'s) 


LOW SURFACE 
AREA 


INTERMEDIATE 
SURFACE AREA 


Pore 
Low Surface 40-50 


89.4-76.6 77.0 Area 


9.3-16.8 21.2 Intermediate 
Surface Area 


Type A 


0.5—-1.3 0.2 


0.1 - 0.6 


0.1 -—0.8 


catalytic reforming 


9 , ” dehy 
surface area) Vig” -1 


Aa ture, 
area) {- 


(All carriers) ln” 
Rings (All 
” O.D.-1" x 1%” 


Shapes and Sizes 


dration, 
(Low 


" 
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(Intermediate surface 


diam. Pellets 
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‘ |! _" Norton 
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phthalic 


maleic anhydride, ethylene improve and econor 
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pecilye 

Area Carrvers: Company, 463 New Be 


Surface 
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Get More Facts 


ALUN 
efle 
irn how 
Call im your Ni 


requiremet 


and their low density is useful for pac king and filling 
they 


nature and are produced in two surface area types 


applications, Catalytically, are crystalline in 


surface area car- 


B, and C, 


low and intermediate Intermediate 


riers are subdivided into types A, with 


Varying charac teristics 


PHYSICAL PROPERTIES 


Water Bulk 


Density 


Vol. Bulk 
Density 


% 20-25% 1.90-2.1 


ger/ce 


1.65-1.70 60 Ibs 
gr/ce (app) 


Ma 
Green Fire 
Canada 
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\. IT TAKES 


ONLY 


_/ ONE GALLON 
OF UOP #5 





, 


TO KEEP 100,000 GALLONS 
OF GASOLINE... 


UOP #5 Inhibitor is the most eco- 
nomical you can use. And by expe- 
rience and test it is also the best 

the only inhibitor that can handle the 


really tough stability jobs. 


Actually, 
#5 will protect as many as 1,000,000 


only 5 molecules of UOP 


molecules of today’s tailor-made 
gasoline from the formation of gum, 
the one universally recognized cause 
of engine manifold deposits. It’s ef- 


fective, too, in preventing the decom- 


2 








TEL 


Is it any wonder that UOP #5 is the 


position of in stored gasoline. 


standard of comparison in the industry? 


Just as the methods of making better 


gasoline keep changing, so do the 
techniques of finishing gasoline for 
maximum gum stability and engine 
cleanliness. We will be glad to share 
our experience in this field with you 
in attacking a current stability pro- 
blem or in reducing costs on present 


processing. Just write us. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, 


ILLINOIS, U.S.A. 
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LPG Sour? 


~~ 
weet every time with DRIQCEL S 
Se” 


DRIOCEL S$ IS NEW. It is a low-cost, activated bauxite 
desiccant specifically developed to overcome sour- 


ing of LPG products during the final drying step. 


DRIOCEL S PERFORMS A THREE-WAY TASK. 


1. It does a thorough job of drying the liquefied 
products. 


2. It does not exhibit a souring reaction with sulfur 
compounds which originate in sour gases and crudes 
—escape the caustic wash—are entrained in the 
pre-dryer stream (which may deceptively test 
“‘sweet’’)—and then are decomposed in the dryer 


by ordinary desiccants to yield sour products. 


3. Driocel S does not act as an acid polymerization 


ATAPULsUS POROCEL PRODUCTS fro” 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


14 ESSEX TURNPIKE, MENLO PARK, W, J, 


catalyst toward heavy ends of the liquefied gases 


LONG SERVICE LIFE 


stream over two years ago are still operating. 


Initial installations put on 


THE SPECIFIC PROPERTIES of this new drying agent 
also suggest its use in the drying of chlorinated 


and fluorinated hydrocarbons. 


Under the well-known brand name of Driocel, 
M & C offers a complete line of reliable desiccants 
for drying air, hydrogen, COs, hydrocarbon liquids 
and gases—further proof of our ability to solve 
many a tough processing problem with versatile 
sorptive minerals. The coupon will put us to 


work for you. 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
14 Essex Turnpike, Menlo Park, N. J 


Please send me without obligation 
Bulletin: “Bauxite As A Drying Agent” 


Generous sample of Driocel § 


nome 
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stainless 


Mo 


alloy 
clad | 


carbon 


I 


Skill with the torch, or any of a hundred dif- 


‘ : ; ferent tools of the trade—in steel fabrications, 
oil refining and chemical 


plant equipment — massive or small—is fairly obvious in the qual- 
fractionating towers, ity of the finished product. The extra touch of 
pressure vessels — 


) . Sun Ship’s professional skill—acquired through 
plate work — 


years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment—_—-: .which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


2 ae mm o 
as Se ae Yo ae ~ 


ear 
SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE ~+ CHESTER, PA. 
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Gas 
Reforming fqismaa 
Plant 


Nitric Acid 





now in operation at 
Pensacola, Florida 


The new nitrogenous fertilizer plant of Escambia Bay 

Chemical Corporation, the Pensacola Plant, brings to forty-nine 
the number of major nitrogen plants designed and 

constructed by Chemico in the United States and abroad, 
Altogether, Chemico designed plants produce approximate ly 


25% of the world’s supply of ammonia 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
Designers and constructors of complete plants and facilities for the 
chemical and petrochemical processing industries for over 40 years 
525 WEST 43rd STREET, NEW YORK 36, N. Y. 
Technical Representatives: Cyanamid Products Ltd., London, South African 
Cyanamid (Pty) Ltd., Johannesburg. Cable Address: CHEMICONST, N. Y. 
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Special Features of the 
New Pensacola Plant 


Daily capacities: 
200 tons of anhydrous ammonia 


220 tons of nitric acid produced 
as 56% solution 


275 tons of ammonium nitrate 
produced as 83.5% solution 


350 tons of coated and pebbled 
ammonium nitrate 


Improvements pioneered by 


CHEMICO... 


Substantial energy savings effected by the 
reforming of natural gas under pres- 
sure. 


A carbonate absorption system for re- 
moval of carbon dioxide. 


Power requirements reduced by use of 
gas seibies in the nitric acid unit 
combined with a catalytic combustor 
to eliminate air pollution. 





“ « 
DEPENDABLE 


4 


CARBON STEEL # 


upte > 
I 1000° F. . 


‘high 


SPECIAL METALS § 


TEMPERATURE up te 


1500° F. 


2.0 CYLINDER- 
= —— | ae OPERATED 


PROVEN PERFORMANCE 


Wedgeplug Non-Llubricated Steel Valves have 
an enviable record of performance under high 
temperatures — handling extremely hot oils, hot 
catalysts, hot gases, hot slurry. The design 
eliminates need for lubrication . . . Adapted for 
remote control through use of electric, air motor 
or air cylinder operator. 


Write for Wedgeplug Catalog No. 55-1-W 
WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT ° BIRMINGHAM 2, ALA. 





TO THE MAN ABOUT TO MAKE 
° t 
| 
Somewhere, today —or tomorrow—some man 
in some company will be making the impor- 


tant decision to embark on a major expan- 
sion program. 


To that man and his company Procon 
offers a world-wide construction organization 
which has proven—time and again—its ability 
to get the job done right up to the minute 
and right up to every specified requirement. 


Whatever the job is, oil refinery, petro- 
chemical plant or chemical plant, Procon’s 
complete design, engineering and construc- 
tion facilities, its background of proven 
accomplishment over the years, justify the 
final decision, ‘Give the job to Procon!” 


PROCON Prcossoeactid 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A 


PROCON Gonads) LIMITED 


TORONTO 18, ONTARIO, CANADA 


PROCON Great Crriltin LIMITED 


LONDON, w. « 2. ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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These are Zallea Pressure-Balanced Expansion Joints. They pro- 





vide a sound engineering solution to the problem of absorbing 
pressure thrust where a change in direction occurs, and it is 


not possible to anchor the elbow 


Their operation is simple. Both expansion joints shown are 
designed to absorb axial and lateral movement in the inboard 
bellows. By means of tie rod action, the pressure thrust of the 
inboard bellows is balanced by the countermovement of the 
outboard bellows. This design is frequently used in piping con 
nections to a turbine to eliminate the pressure thrust against 
the turbine casing. Many other applications may occur to the 


design engineer. 


An original Zallea design, these specialized joints are another 
example of our ability to develop, engineer and manufacture 
expansion joints to meet your specific needs. For information 
on standard types, or help with special expansion or piping 


problems, call in a Zallea representative. 


ZALLEA BROTHER 70 LOCI 


World’s Largest Manuf 


For more data on advertised products 
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castable 
refractories 


The many refractory requirements for the 

diversified refinery units are fulfilled most HARBISON-WALKER CASTABLES 

advantageously by Harbison-Walker Cast 

ables especially adapted for each particular H-W EXTRA STRENGTH CASTABLE— Strongest of the 

purpose. refractory castables—it has exceptional strength and 

resistance to erosion over the range of temperatures 
‘nail sii al vt to its service limit of 2400° F. 

use of the various classes of Harbison-Walker 


Castable Refractories is due to their desir H-W 56 LIGHTWEIGHT CASTABLE — Possesses good 
able properties, such as volume stability mechanical strength, light weight and unusually high 
and strength over a wide temperature range, insulating valve. 


low permeabilities and thermal conductivi H-W HIGH-ALUMINA CASTABLE —A highly refrac- 
ties, and their high resistance to abrasion tory castable having a service limit of 3000° F. Suitable 
and chemical attack for use at extremely high temperatures. 


The brief descriptions of the brands of 
Harbison-Walker Refractory Castables H-W CHROME CASTABLE—A superior chrome ~e 
base monolithic refractory which, because of its composi- 
tion, is most resistant to various fluxes at high tempera- 
tures. 


The excellent service resulting from the 


principally used for refinery service, at the 
right, serve to illustrate their outstanding 


properties, 


These and other HARBISON-WALKER PRODUCTS will be shown at the INTERNATIONAL OIL EXPOSITION in Houston, Texas, APRIL 25-29 in Booth No. 238 








HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES General Offices: Pittsburgh 22, Pennsylvania 


WORLD'S LARGEST PRODUCER OF REFRACTORIES 


For more data on advertised products use Readers’ Service Cards, last page 
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How ff vertical turbine pumps 


cut installation and operating costs 
in COOLING TOWER SERVICE 


W nh. rever you need to handle large t asily maintained at highest 
volumes of water at medium to high level throughout the life of the pump 
operating heads, Ingersoll-Rand ver 

Easier Maintenance. There is only one 
tical turbine pumps offer these cost 
stuffing box easily accessible from 


floor level. Cutless rubber shaft bear 
Simplified Installation. Vertical ings are self-lubricating and assure 


saving advantages 


mounting with submerged suction vibration-free operation, Ojl-lubri 


saves valuable floor space and elimi cated column bearings are also avail 
nates all suction piping. Pumps are able. Adjusting nut on top of hollow 
self-priming and require no auxiliary motor shaft permits simple adjust 
priming equipment. They can be con ment of impeller clearances from floor 
trolled by simple float switches. Driver level 
is mounted above floor level, safe 
from flooding 

Ingersoll-Rand vertical turbine pumps 
Minimum Power Requirements. Sub are available in single or multi-stage 
merged suction permits higher oper units with capacities of 60 to 14,000 


ating speeds and smaller, lower-cost gpm at heads of 10 to 100 ft per 


stage 
driving motors. Simple impeller ad For complete information, send for 


justment enables operating efficiency your copy of new Bulletin 7228 


x 


Ingersoll-Rand 
£ i * & AA i 


4 
Se 


11 Broadway, New York 4, N. Y. 


ROCK DRILLS CONDENSERS COMPRESSORS DIESEL ENGINES Al® AND ELECTRIC TOO! 
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Aloyco valves with renewable Teflon discs 
out-last metal-to-metal seated valves 


In handling volatile or elusive fluids, the slightest corro- 


sion of a metal valve seating surface or packing gland is 





bound to cause leakage. 

With Teflon discs, however, this leakage is prevented 
because of Teflon’s ability —-even when adjoining metal 
is slightly corroded — to form a gas-tight seal under com- 
pression. Add to this the fact that Teflon discs and seats are 
renewable when worn and you can see why we're using them 
in so many Aloyco valves. 

Teflon, the new DuPont plastic, has outstanding resist- 
ance to virtually all corrosive chemicals up to 550° F. It’s 
used as bonnet gasket, packing and seating material in many 
Aloyco valves specially designed and constructed to take 
advantage of its remarkable properties, 

You can specify Teflon in plain or jacketed, screwed end 

flanged Globe, Y, Angle, Swing Check, Needle, Plug 
Gate or Sampling valves in a variety of alloys and sizes. Send 
coupon for details. 


ALOYCO SWING CHECK VALVE offers ALOYCO Y VALVE is easier to main- 
greater seat tightness for tighter tain and repair, thanks to Teflon 
closing and longer life with renew disc. Also readies this valve for 
able Teflon dis« vacuum service 5.4 


ALOYCO GLOBE VALVE features special holder for renew 
able Teflon disc to prevent force-out even under heavy 
overloads 


prcccecnececennnneanennnsen| 


Alloy Steel Products 
Company, Inc. 


1303 West Elizabeth Avenue 


Linden, New Jersey 


Longer Lasting 


Al. oYC’ 0 


VALVES 


Gentlemen: 


| am interested in Aloyco Teflon seated valves. Please send me a free 
copy of your Bulletin No. 6 


Name 
Firm 
Address 


City Zone____State 


Be ee eee ee eee ee See ee eeeee8 
beeeeeecucesesesececacacad 
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REFINERY-PROVED 


PROCESS 


ELIMINATES PRODUCTION OF HEAVY RESIDUAL FUEL 


@ Over 2 years refinery experience 
@ No heavy metal contamination problem 


@ Uses synthetic or natural clay catalysts 


The Houdresid Process eliminates the production of heavy residual 
fuel by making it practical and economical to catalytically crack the 
bottom of the petroleum barrel. This refinery-proved, continuous 


moving bed process converts reduced crudes into exceptional yields 


of high-octane gasoline and light distillate fuel. The process is well 


adapted to the use of synthetic or natural clay catalyst, and to the 
charging of a wide range of reduced crudes. 

The problem of heavy metal contamination usually associated with 
catalytic cracking of residua has been successfully eliminated by the 
Houdresid process. This has been conclusively demonstrated in both 
pilot plant and commercial refinery operations. One commercial 
Houdresid unit has been in operation for over 2 years. 

Write today for further information. 


NUNN 


PROCESS CORPORATION 
Pioneer in Catalytic Processes 
1528 Walnut St., Philadelphia 2, Pa. 





For more data on adver 





more and more refineries find 


new KEY type 5000 fitting right 
for their heaters... 








These outstanding companies 
among many now served by 


newly developed refinery fitting... 


CANADIAN OIL COMPANIES, LTD. 

THE DERBY REFINING CO 

EASTERN STATES PETROLEUM CO., INC. 
ESSO STANDARD OIL COMPANY 


Introduced recently, this new Type 5000 Fitting 

by Key Co. has achieved almost overnight 

GULF OIL CORP recognition and acceptance by the refinery 
industry. 

LEONARD REFINERIES, INC. , 


Most prominent feature of the Key 5000 Type 
MAGNOLIA PETROLEUM CO. Return Bend Fitting is its simplicity. With two 
RICHFIELD OIL CORP. series available of nine fittings each, the 18 
SOCONY MOBIL OIL CO., INC fittings contain only 26 parts instead of the 
STANDARD OIL COMPANY OF CALIFORNIA conventional 72 in other fittings of this type. 
THE TEXAS COMPANY This reduction in the number of parts—made 
TIDE WATER ASSOCIATED OIL COMPANY possible by the fittings’ high degree of inter- 


changeability—permits substantial lowering of 
inventory and inventory cost. 


Write today for detailed information and prices 
on this unique fitting. All parts, exclusive of the 
body casting, are available for immediate ship- 
ment from stock. 


MANUFACTURERS AND DEVELOPERS OF PRODUCTS FOR HIGH 
TEMPERATURES AND PRESSURES 


A DIVISION OF (1.C..€ INDUSTRIES 
P. 0. BOX 494-E EAST ST. LOUIS, ILLINOIS 


i, oem em a we ae ae) 


DISTRICT OFFICES: NEW YORK e CLEVELAND ¢ CHICAGO e¢ TULSA « HOUSTON « LOS 
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Powell Lubricated Plug Valves 


FIG. 1559G—150-pound Steel Lubricated 


Plug Valve. Gear operated 


Fig. 3059 (Sectional) A.S.A. 300-pound FIG. 2200—175-pound W.0.G. Semi 
Stee! Lubricated Plug Valve Steel Lubricated Plug Valve 


THE WM. POWELL COMPANY 
2525 Spring Grove Ave 
Cincinnati 22, Ohio 


VERIFIED 





£ Powell Lubricated Plug Valves main- Gentlemen 


tain the 110-year tradition of quality and precision. Only the finest Please send me a copy of your PV-4 
Catalog on Powell Lubricated Plug 


Valve It is understood that there is no 


| 
| 
| 
| 
| 
| 
available materials are used. And painstaking quality control ts rigidly : 
enforced through each and every step of manufacture 
Valve users who want one source of supply for lubricated plug as | ost, no obligation 
well as all types of bronze, iron, steel and corrosion-resistant valve | 
will want full details on Powell Lubricated Plug Valve 
For example, features include quick and positive Operation—just a : 
quarter-turn to open or close. Lubricant groove urrounding each | 
port provide a positive seal when the valve ts closed In an open posi | 
tion, seating surfaces are not exposed. Available in Steel and Semi | 
Steel through distributors in principal citi | 
For full details, write for the new PV-4 Catalog on Powell Lubri | 
cated Plug Valves. Just fill out the coupon and mail. Of course there's 
l 


no charge, no obligation 


The cource of supply for all valve neede! 


POWELL VALVES 


BRONZE 


-»- 110th YEAR 


Jt 
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yYOU NEED 


SALEM 
LIQUID 


MODEL ELS 
LIQUID FILTER 


Name a liquid... any liquid! Somewhere in the world it 
is undoubtedly filtered efficiently and economically by a 
Staynew Liquid Filter. The world-wide use of Staynew 
Filters on thousands of liquids is proof of their adapta- 
bility to virtually any requirement, All known ty pes ol 
filtering media are available for any problem regardless of 
temperature, pressure, or corrosion factors. And, all Stay- 
new Model ELS Liquid Filter bodies are available in 
steel, stainless steel, monel, hereuloy and other non-corro- 
sive materials. Construction can be according to ASME or 


APL Code specifications. Let us know your requirements. 


SOME OF THE LIQUIDS 

EFFICIENTLY FILTERED 

BY STAYNEW LIQUID 
FILTERS 


Acetone 
Acids 
Adhesives 
Alcohols 
Alkalis 
Ammonia 
Asphalt 
Benzene 
Benzine 
Beverages 
Butane 
Casein 
Castor Oil 
Caustic 
Cellulose 
Solutions 
Chlorine 
Chocolate 
Cleaning Fluids 
Coating 
Coolants 
Cutting Oils 
Emulsions 
Enamels 
Ethanolamine 
Ethylamine 
Extracts 
Flameproofing 
Solutions 
Fuel Oil 
Furniture Polish 
Gasoline 
Glue 
Greases 
Gums 
Hydraulic Fluids 
Ink 
Kerosene 
Lacquers 
Latex 
Liquid Paraffin 
Lubricants 
Molasses 
Noaphtha 
Paint 
Pharmaceuticals 
Propylene 
Quenching Oils 
Resins 
Rubber Cements 
Sizing 
Soap 
Solvents 
Steam 
Condensate 
Syrups 
Tor 
Turpentine 
Varnish 
Vegetable Oils 
Viscose 
W ater 
Wax 


INTAKE 
FILTERS 





Liquid 
FILTERS 








PIPE LINE 
FILTERS 





ELECTRO 
STAYNEW 
PRECIPITATOR 





AUTOMATIC 
AIR 
FILTERS 





Ooo 


FILTERS 


m | 

\ PANE! 
s 
4 


_ 





SPECIAL 
FILTERS 


e 


s engineering and per 


Sead for 12 
ta 


page Bulletin 300 
formance d¢ hot 


p descriptions of filtering media, recommended 
nd other helpful data 
rporatior 47 Centre Park, Rochester 3, N. Y 


ALL TYPES OF FILTERS FOR 
LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS « HYDRAULIC FILTERS 
EVERY INDUSTRIAL NEED ELECTROSTATIC FILTERS «+ DRY PANEL FILTERS « SPECIAL DESIGN FILTERS 


VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS ¢ NATURAL GAS FILTERS « SILENCER FILTERS 
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Struthers Wells now offers a line of Standard heat 
exchangers—in sizes from 20 to 400 square feet 
of surface—including fixed tube sheet, floating 
head and U-tube units. Condensers, coolers, heat- 
ers and reboilers can be supplied in single and 
multipass tube arrangements. 

Standard 


heat exchang- 
STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . . Direct Fired Heaters 

Evaporators .. . Heot Exchongers . . . Mixing 

ond Blending Units Quick Opening Doors 
Special Carbon and Alloy Processing 


er construction 


includes materials of carbon steel, non-ferrous 
alloy, and stainless alloys Type 304 and Type 316 
Equipment meets highest construction standards, 
including ASME Code and TEMA Class A 

Typical units are illustrated above, including a 
partial view of those in stock, ready for immediate 
shipment. Standardization of design and quantity 
manufacture enables us to offer this equipment at 


very reasonable cost 


Any Size Available for Quick Delivery! 





Vessels Synthesis Converters 

BOILER DIVISION 
BOILERS for Power and Heat... High and 
Low Pressure Water Tube... Fire Tube 
Package Units 


FORGE DIVISION 
Crankshofts Pressure Vessels Hydraulic 
Cylinders Shafting . 
Back-up Rolls 


Straightening and 





STRUTHERS WELLS Corporation 





MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal 
Forming Tangent Benders Folding 
Machines Roller Table and Tumble Die 
Bending Machines 
ing and Notching Machines Forming Dies 


Press Brakes Punch 


WARREN, PA. 








Plants at Warren, Pa. 
and Titusville, Pa. 


Offices in Principal Cities 





W hitlock Precise Construction Conforms 


Exactly to your Need ... 


We are particularly proud of two multi-section copper distillation 
columns we made to close tolerance for a manufacturer of fine chemicals 
and pharmaceuticals. One of these columns has three and the other seven 
flanged and bolted sections. The construction is unusual since the entire 
unit is of copper except for the steel backing flanges, and the tolerance 
is extremely close with the large 4914" inside diameter. To assure mini 
mum vapor short circuiting, a snap-type seal ring construction at the 
individual trays is included. However, the fabrication is so precise that 
a nearly perfect metal-to-metal contact between shell and tray is obtained 
without this extra precaution 


In strict accordance with Whitlock Manufacturing Standards, all 
welding operations on the copper employ the inert gas-shielded arc One of the individual copper sections, showing 
technique. These columns are an excellent example of the Whitlock the steel backing flanges and the perforated 
Precise Construction available to our customers bubble caps and downcomers arranged about 


the tray. Each section contains five trays 
If your problem is a knotty one involving precise construction, 


unusual materials, or special design, you will find our experience and 
facilities very helpful. Whatever your heat exchanger problem 
complex or simple... ask us for recommendations. Our engineering, 


designing, manufacturing, and testing facilities are at your disposal 


THE WHITLOCK 
MANUFACTURING COMPANY 
75 South Street 
West Hartford 10, Conn. 


In ¢ ad 
Darling Br ers, Ltd., Montreal . ¥ a 
- —_——s 


This special intermediate column section, before 
Designers and builders of bends, coils, condensers, coolers, heat the installation of trays, shows the flanged 


“es : ; ; . ; 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. convex copper head with a vapor opening an 
a part of the downcomer assembly 
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ALL OVER 
THE WORLD 


A. P. GREEN 


Serves the Refinery Industry 





with a Complete Line of 
High Quality Refractory Products 


Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 
dependable service in thermal and catalytic cracking 


units, heaters, boilers, stacks, etc. 


A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job... at the lowest 

cost. Regardless of location, A. P. Green refractories 


reach you quickly, safely, exactly as ordered. 


~ ye) Green 
REFRACTORY 
PRODUCTS 


a A. P. GREEM FIRE BRICK COMPANY 


Mexico, Missouri, U. S. A. 
PLANTS: Mexico, Mo. + Woodbridge, N. J. + Sulphur Springs, Texes 


In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


For more data on advertised products use Readers’ Service Cards, last page 





STOP 
weeds 
all 
season 





Spray just 
once with 
Du Pont 


TELVAR 


WEED KILLERS 


When you use ““Telvar’” weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil . . . provides 
residual action all season long. And low dosages (1 
to 1 '4 Ibs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities. 

“Telvar’ weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock 

Include ‘“Telvar’’ weed killers in your weed-con 
trol program this year. Prove to yourself how these 

/ products of Du Pont research can help cut your main 


tenance cost to new low levels 
Still weed-free one year after treatment with “Telvar.” 
‘ ° “ 
Che area around the tanks and pipeline was sprayed 


with a single treatment of Pelvar i vear before this 


Where brush is a problem, [Du Pont Ammate” X 


photo was taken, Weed-control costs are cut with ‘Tel 
weed and brush killer is the product you need. It kills 


var’’ because it gives thorough, long-term weed control 
more kinds of brush with unusual safety. With ordi 


FREE ILLUSTRATED BOOKLETS describe how to control weeds and brush nary precautions, — Ammate’’ X may be used close to 
with Du Pont chemicals, Write to Du Pon ‘ li Chemicals such crops as cotton, tomatoes, soybeans and peanuts 
Dept., Rm, D-4082, Wilmington, Del. In ’ u Pont Company 


of Canada Limited, 80 Richmond Stre« { oronto, ¢ 


GUPQND ween ... BRUSH KILLERS 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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SURE ANSWERS 


TO YOUR CONDENSER TUBE NEEDS 


SS 


PRIME SURFACE TUBE 
Wolverine manufactures prime surface 
tubing in copper, copper-base alloys 
and aluminum in a wide range of sizes. 


N 


DUPLEX PRIME SURFACE TUBE 
Here's a tube designed to handle two types of 

sion simultaneously. It is composed of a 
tube of one metal and a liner of another. The 
combination can be any alloy you need to 


meet special conditions 


DUPLEX TYPE S/T 
This tube also is designed for specific 
corrosive conditions. But, like Trufin, it 
has integral fins—will boost heat trans- 
fer efficiency. It can be used instead of 
prime surface tube. 


Wolverine has worked so closely over the 
years with the processing industry and has 
accumulated a wealth of knowledge and expe- 


rience related to condenser tube applications. 


From this knowledge has come, in addition to 
Wolverine Trufin* Type S/T, a complete con- 
denser tube line-up—encompassing six sure- 


fire answers to your heat transfer problems. 


If your problem happens to be corrosion, 
Wolverine gives you a choice of many alloys 

individually or in a combination. Supposing, 
for example, you're faced with a different 
corrosive attack on both shell and tube side. 
The right tube for you is Wolverine Duplex 
because it gives you an inner liner and outer 
tube of two different metals or alloys 


mechanically bonded together. 


Wolverine also gives you a choice of either 
finned or prime surface tube in many sizes 
and alloys. Trufin alone, is made in five 
distinct types—each specifically designed to 
provide increased heat transfer and combat 


peculiar process problems. 


Described elsewhere on this page is the 
complete Wolverine line-up. Study each care 
fully because one, or perhaps more, of them 
can be your answer to increased heat trans 
fer efficiency and lower costs. The entire 
story is told in Wolverine’s Condenser Tube 


Catalog. Write for your copy—TODAY! 


WOLVERINE TUBE, 1437 Central Ave., Detroit 
9, Mich 


Wolverine Trufin available in Canada through 


the Unifin Tube Company, London, Ontario 


TRUFIN TYPE L/C 
Trufin, in high-finned aluminum tube, is m 
chanically bonded to an interior liner of tt 
alloy which best beats your corrosion hazar 
Type L/C is pretested to insure excellent he: 
transfer performance. 


U-BEND PALLETS 
This new Wolverine idea cuts time, reduc 
storage problems and saves money. U-ber 
condenser tubes either finned or prime su 
face—are arranged in a disposable box-tys 
pallet in the exact order you specify. All yc 
have to do is feed them directly from pallet 


nit 


FIELD ENGINEERING SERVICE 
This is a Wolverine “extra’’—a staff of 
highly skilled tubing technicians. You can 
get experienced help in solving problems 
dealing with alloys, corrosion design or 
fabrication. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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exclusive 
proven 
construction 


Freezing . 


OCECO V-130 Conservation Regulators 


Positive flexing action of pliable cold and heat resistant membrane, held 
under tension, peels off icy formations without exceeding set pressures. 


NEVER A REPORTED CASE OF VALVE FREEZE-UP 


Oceco V-130 Conservation Regulators bring never PRESSURE BALANCED CONSTRUCTION. 
before secured economy and dependability to the Tank pressures 


. _ exerted on both 
conservation of volatile products stored in cone, sides of the pliable 
round, flat, lifter or expansion roof tanks. Our ex- heat and cold re 
. ; sistant membrane 
clusive pressure balanced construction prevents freeze- keep membrane al 
ups and protects the tank from excessive pressure and ways under ene 
d ossuring tight 
vacuum even under the most severe weather conditions. seating fully up to 
oy operatin settince 
These regulators prevent vapors from escaping at ar yeas ne 
and positive flexing 
less than operating setting and provide greater flow action that peels 
away icy formations 


capacity, size for size, and pressure for pressure, preventing freeze 





especially at low pressures, than ever before available. ups 


Write for Bulletin No. 522. It gives full details/ 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street * Chicago 51, Illinois 
Division of PETTIBONE MULLIKEN CORPORATION 











drop of water 


can be fata/... 


In freezing temperatures at high iltitudes, even a trace of water 
in the gas Can Cause engine failure. This Filter /Se parator 
successfully removes the t death-dealing lrop It is ; 
product of Bendix-Skinner Division of Royal Oak, Michigan 
contractor to the U.S. Navy. Notice that it is 


with a Penberthy Liquid Level Gage 














BENDIX-SKINNER 
CHOSE PENBERTHY 
LIQUID LEVEL GAGES 


In handling volatile aviation gasoline, two spec ial 
factors stand out in the selection of gages. They 
must be corrosion-resistant and sparkproof. The 
Penberthy all-bronze non-magnetic reflex gages 
used on this installation fill the bill perfectly on 
both counts. In addition, they offer features found 
only in Penberthy Rages. Features which save 
time and money on installation and maintenance 


prov ide long, trouble-free service. 


So, whether you order from the standard line or 
require special designs for specific installations, 
you are cerfain of satisfaction when you order 
Penberthy. Write for your copy of Catalog 35. 


PENBERTHY INJECTOR COMPANY 


1242 Holden Avenue Detroit 2, Michigan 


GAGES 
EJECTORS 
EDUCTORS 
EXHAUSTERS 


There's Certain Satisfaction in propucts BY nn 


PUMPS 


CYCLING JET 
PUMPS 


INJECTORS 
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ANY WAY 
YOU LOOK 
ro 


Wnuiile” Car 


IS YOUR baa 


BEST BUY 
IN DESALTING 


Petreco Electric Desalting has been used 
by more refiners, for more years, than any 
other desalting process. Petreco desalters 
have successfully treated every type of 
crude charged to them in refineries all 
over the world. They are delivering zero 
to very low residual salt content charging 
crudes to refineries in the tropics as well 
as in the icy temperatures of Canada. 
Petreco service engineers, located in every 
area where Petreco units operate, consti 
tute the largest trained group of desalting 
experts in the world. Petreco offers a selec- 
tion of equipment suitable for desalting 
any volume of oil, large or small. There is 
a choice of purchase arrangements. 


For complete information, write or call 


ETREC<O 


A DIVISION OF PETROLITE CORPORATION 


3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 7, California 


For more data on advertised produc 





HERE’S WHAT @ Uniform grain sizing assuring homoge- 


neous structure for greater strength . . . 


Fae) Mele) 4 fte} 4 iN better bond . . . throughout complete 


temperature range. 


RE FRACTORY @ Maximum resistance to abrasion. 
oe Ve 4 8 eee @ Excellent nozzle compaction—smooth 


trowel finish —low rebound loss. 


and WALSH @ Highest modulus of rupture without 


sacrificing low “‘K” factor .. . wanted 


has them all. ee feature in light weight castables. 


(thanks to better research and coramic engineering) These and many other advantages add up to per- 


formance characteristics that make Walsh Castables 


an investment in greater production . . . lower cost. 


THEVRE HOMOGENIZED 


INSULATING CASTABLES 
Lite-Wate Castable No. 50... weight, dry, in 
place, 50 Ibs. per cu. ft. Temp. range 2000° F. 


Lite-Wate Castable No. 70... weight, dry, in 
place, 70 Ibs. per cu. ft. Temp. range 2100” F. 


SERVICE CASTABLES 


H & B Castable . . . weight, dry, in place, 105 
Ibs. per cu. ft. Temp. range 2700 F. 


Super Castable No. 32 .. . weight, dry, in 
place, 115 Ibs. per cu. ft. Temp. range 3000” F. 


Something New Has Been Added! now 


Walsh Lite-Wate Insulating Castable No. 50 
NISF and Super Castable No. 32 are “iron 


Demonstrating application of Walsh iron-free castable. Note low rebound free’ eee contain less than 1% iron content. For 
loss, excellent nozzle compaction and remarkable trowel finish 


details, consult your nearest Walsh distributor or 


write direct. 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET + ST. LOUIS 7, MISSOURI 


OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 


» <i 
For more data on advertised products, use Readers’ Service Cards, last page | \ | 





ae POL ole ek oi ae 


SLOP 


Costly liquid loss in process vessels 
with Schuylernit mist eliminators. 


Schuylernit (wire mesh) mist eliminators for Advantages: Increases throughput . . . im- 
the chemical and petroleun dustries are proves process efficiency . eliminates 
custom designed and constructe liquid loss . . . reduces vessel sizes . . . re- 
tive, economical separation of U duces contamination... improves product 
small solid particles from any gas or vapor quality 
Recommended for: Vacuum and flash Immediate deliver yn round, square or 
towers gas absorbers . . . evaporators special shapes in ar ickness for new or 
. distillation equipment . . . knock-out- g equipn ind for il 
drums. steam drums scrubbers ‘ Schuyler Manufac 
gas filters and compressors ye, North Ar 


1 Dul- 


r™% A 


6666066666 
é ; 
6 6:6 6: | 

MANUFACTURING CORP., NO. ARLINGTON. N. J. 


ed product u Keoder 








Lleol Cave 0): sludge acted 


With the perfection of its technique for regenerating pollution... you save the initial investment in con 


heavy sludge acid, Consolidated has transformed an centrators and separators you spare yourself the 
unwanted refinery by product into a valuable raw trouble of operation and maintenance of this equip 


material ment...and you help conserve the nation’s resources 


Now, any sulphuric ac id sludge can be decomposed Our plants at Houston and Baytown, Texas, produce 


and used to produce new, water-white acid 800 tons of high quality acid a day—solely from 


sludge. These facilities, and those at Baton Rouge, La., 
Consider the advantages this service offers By con are served by barge, rail and truck Regardless of 


tracting with Consolidated to regenerate your sludge where your refinery is located, Consolidated can 


you do away with the possibility of air or stream help you 


CONSOLIDATED CHEMICAL INDUSTRIES 


DIVISION OF STAUFFER CHEMICAL COMPANY 
640 ESPERSON BUILDING @ HOUSTON 2, TEXAS 360 MADISON AVE. @ NEW YORK 17, NEW YORK 


For more data on advertised products, use Readers’ Service Cards, last page 








L&)/*)/}) introduces 
“MICROFLO” PULSAFEEDER 


A CONTROLLED-VOLUME PUMP FOR 
PRECISION PUMPING AT MICRO-FLOW RATES 


Now, a controlled-volume proportioning pump for laboratory application, 
pilot plants, and industrial production, where requirements are for pumping 


of fluid being pumped. The “Microflo 


of precise volumes at micro-flow rates without risk of leakage or contamination 
Pulsafeeder combines the best features 
of both piston and diaphragm pumps by using a piston for constant volume 


measuring purposes and a diaphragm to seal the product pumped against leak 
& g | I | gz 


age or contamination. All liquid handling parts have been selected for their 
resistance to corrosion. Maximum pumping capacity is 2150 MI 


per hour, 
maximum discharge pressure 1000 psig. Pumping rate of the “Microflo” Pulsa- 
feeder can be manually adjusted while the pump is idle or operating, or if 


desired, complete operation can be governed by automatic controls 


for Bulletin 500 which contains complete 


information and specifications on the 
new “Microflo” Pulsafeeder. Lapp 
Insulator Co., Inc., Process Equipment 
Dimsion, 652 Wilson St... LeRoy, N. ¥ 





DE LAVAL 


CENTRIFUGAL 7 7 . . 
“oe mbate ska M. W. Kellogg alkylation unit 


handles propane-butane for 





(DE LAVAL ]} 


On stream ata plant of a large mid-western refiner, this De Laval unit 
compresses the propane butane mixture to prepare it lor an 

M. W. Kellogg alkylation unit 

Inlet volume of the De Laval centrifu il compressor is 3,040 cubic feet 

per minute, Inlet pressure is 1é psia ind discharge pressure 69 psia. This 
compressor 1s equipped with De Laval contact ty pe oil seals. The unit is 


driven by a 600 bhp turbine running at 7.400 rpm. 


De Laval compressors are designed and built for heavy duty continuous 


operation. Rugged, horizontally split casings, individually designed impellers, 


New Bulletin 0504 


; ; perfectly balanced rotors and externally mounted, cylindrically seated 
gives comp ete data 


he arings assure optimum performance and long service, 


Cen trif u gal ( ompressors 


DE LAVAL STEAM rURBINE COMPANY 


Nottingham Way, Trenton 2, New Jersey 





this new Bu mechanical seal 
/ : 
takes temperatures up to 800 F! 


® Proven in high temp refinery 
service 


® No cold oil injection required 
® No rotating face to sleeve gasket 


® No stationary face to seal flange 
gasket 


® Corrosion-resistant 


Here, at last, i 1 ile 

sealing on high temperature, corrosive pun 
service. This new Byron Jackson Mechanical Seal 
has been proved in rugged refinery service includ 
ing hot asphalt and hot oil pumping (up to 800°F) 
It requires no cold oil injection, needs no auxiliary 


pumping for coolant. It is an all metal precision 


e to shaft 

BJ High-Temp 

any 

in refinery Operation. Call 


on sal iilice for details 


You'll do better with 


Byron Jackson 


P.O. BOX 2017, 


TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 





Clad steel will give us ...and ata 


the same protection and down-to-earth cost! 


long equipment life 
as solid high alloy! 


Clad steel demonstration 
unit recently featured at 

the Nat'l Assoc. of Corrosion 
Engineers show. 


AT THE RECORD! 


@ Use of clad steel is growing fast Add easy modification—walls can be cut, 
throughout the petroleum and petro flanges or pipes welded on quickly and 
chemical industries. You see it wherever easily, without injuring clad surface or 
corrosion or product contamination are bond! 
problems —in fractionating towers, de only Lukens offers a selecti 
phurizers and other vital equipme: 16 cladding and 1|1 backing metal 
Even if you could afford solid hig an unlimited selection of 
you couldn't buy better, more t ding and backing combinations to mee 
tection than this. Economical « nceivable need 


{fer 


SEE FOR YOURSELF! 


* NICKEL-CLAD «= INCONEL-CLAD »s MONEL-CLAD 


A! 


YW 
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ORBIT \ i 


VALVES 
®) 


For HYDROCARBONS 
LIQUIDS 


GASES BUTANE 


ETHANE 


PROPANE 


ETHYLENE 
PROPYLENE 
BUTADIENE 
HYDROGEN 
NITROGEN 
AMMONIA 


BENZENE 


POSITIVE, LEAK-PROOF SHUT-OFF ‘OLUENE 


Orbit’s principle of closure by compression is the most desirable and 


practical method of shut-off known. Closure by compression gives XYLENE 


these advantages: Elimination of friction that in turn reduces wear 
which in return reduces frequency of repairs a chain reaction that 


results in savings over the long haul to you 


See 23rd. Edition of Refinery Catalog for full particulars on AIR 


Orbit Forged Steel ASA Class valves or write for Catalog 
56-( 14 good range of sizes are available beginning with 1 


RANCHES 


HOUSTON, TEXAS 
407 Velasco 


adam RBIT VALVE COMPANY 
CASPER, WYOMING Se) co PA 


247 West First Street 


(Serving the Rocky P. oO. BOX 699 TULSA, OKLAHOMA 


Mountain States and Canada) 


ODESSA, TEXAS 
402 West County Rood 
(Serving West Texos) 


(For over 40 years) 





S CONVINCED 
In 1954 the X Company” bought 


TO DATE THEY HAVE PURCHASED 


17 ADDITIONAL TUBESEALS 
...on the basis of proved performance! 


UNUSUAL? No, merely typical of the many new users who are 
adding fresh chapters to Tubeseal’s exciting ‘success story.” 
And no wonder! Tubeseal is the only floating roof that eliminates 
TANK SHELL fj vapor space while providing a positive seat at all points between 
li the roof, shell and product. No vapor-air mixture can lurk above 
the product—because there is no space for vapor to form. 

Think of the advantages this offers! Regardless of the product 
you are storing—vapor losses simply can’t occur. And with prod- 
ucts of intermediate volatility, such as jet fuels, the dangers of 
exploding vapors and rim fires are practically non-existent. 


NO CORROSION 
NO MECHANICAL MAINTENANCE 
CLIMATE PROOF 


In contrast to conventional metal shoe seals, where rusting and 
corrosion shorten seal life and create contamination, the Tube- 
seal is completely non-corroding. Nor will it scuff, abrade or 
injure the interior tank surface. And because it has no moving 
parts, there is no mechanical maintenance required. 
Tubeseal Floating Roofs can be efficiently used on all types of 
Looking down on Hammond Tubeseal in posi- new and existing tanks—even those of riveted construction where 
tion on Floating Roof tank. Neoprene weather tal «i al t lar! deauate. The | d-filled 
shield and ribbed scuffband protect oil-filled metal shoe seals are particularly inadequate. re NQuia-THeC 
sealing tube, which is in continuous contact tube quickly adjusts to irregular shapes, overcoming any tank 
with product, thereby eliminating vapor space. out-of-roundness. 
Whether you are storing gasolines, jet fuels, sour crudes, light 
One of the Heven's Hoge ee sempentes. crudes, alcohol, naphthas, polyesters or similar products, Tuk 
Name on request. Ss, alc , Nay as, polyesters or similar products, Tube 


seal is the most efficient and positive seal known. 
’ Patented 


BUILT TO YOUR SPECIFICATIONS. ..GUARANTEED TO YOUR SATISFACTION! 


| lt For more data on advertised products, use Readers’ Service Cards, last pags | MI INI I I } 





THIS MAJOR REFINER... 
ONE Tubeseal Floating Roof Tank 


METAL 


WEATHER SHIELD 
FLEXIBLE MEMBRANE [ f7~ FLOATING ROOF 


i 








L FLOATING ROOF 


———4+— SCUFF BAND 
te 


— TUBESEAL 


Mss 























PRODUCT 


























Conventional floating roof tank has space between flexi 
ble membrane where air-vapor mixtures form. Be 
cause metal shoe and membrane cannot be absolutely 
gas tight, vapor is constantly escaping. This condition 
causes excessive corrosion, may also result in fire from 
lightning or other source. 


HAMMOND TUBESEAL FLOATING ROOF entirely elim 
inates every space where air-vapor mixtures can form 
Hammond Tubeseal completely fills space between 
product surface and roof seal, so that 
stopped (even for sour crudes), and vapors cannot 
form—hence cannot ignite or be lost. 


corrosion ts 


WARREN and BRISTOL, PA. * PROVO, UTAH « CASPER, WYO. * BIRMINGHAM, ALA. 
Sales Offices: 
BOSTON 10, MASS. - NEW YORK 20, N.Y. + CINCINNATI 2, OHIO + CHICAGO 3, UL. + WARREN, PA. 
BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. Cc. « BIRMINGHAM, ALA. + SAGINAW, MICH. 
pp No SAPULPA, OKLA. - PROVO, UTAH + CASPER, WYO. + LOS ANGELES 57, CALIF. + HAVANA + MEXICO CITY 
WO mops IN THE FIRST pL “TIPSA,”” BUENOS AIRES + CAIRO, EGYPT + PORT-AU-PRINCE, HAITI + LIMA, PERU 
‘ Licensees: CALIFORNIA, CANADA, GERMANY, ITALY, FRANCE, JAPAN 





J-M 85 Magnesia is lightweight 
tions on this 10 team line. It 


erformed by Young 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


...the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


LONG-TIMI tandard for To assure you maximum value from 
temperatures to 600F is still your best your insulation dollar, Johns-Manville 
insulation buy. For J-M &§ Magnesia gives you complete drawing-board-to 
provides high insulating Value, easy ap job-site service, You get expert recom 
plication, long lite, initial low cost and mendations by the world’s most experi 
minimum maintenance, That's why in enced insulation engineet plus expert 
sulation engineers consistently specify installation by authorized J-M Insulation 
1-M 8 Magnesia for modern installa Contractor Write today tor turther 
tions like Grace Chemical’s new anhy information on J-M 85°. Magnesia and 


drous ammonia-urea plant. That's why it Johns-Manville’s unmatched facilities to 

J-M 85°, Magnesia also comes in block form 
Here ‘ ee it be ipp ! » a vert 
for your new plant or modernization Johns-Manville Box 60, New York 16 N ' 


program N.Y. In Canada, Port Credit, Ontario 


will pay you to specify J-M 85 °,, Magnesia olve your insulation problems. Address 


§/¥| Johns-Manville UCL INSULATION 


MATERIALS ~ ENGINEERING - APPLICATION 


For more data on advertised products. use Readers’ Service Cards, last page 
Pp pag 
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INTALOX & 
SADDLE F& 


In the five years since Intalox saddle packing was 
first presented to chemical engineers as a uniquely 
new and different tower filling material, it has 
earned widespread acceptance. 


Its better HTU values has permitted reduced tower 
heights resulting in savings in construction costs; its 
lower pressure drop has permitted savings in initial 
investment in blowers and pumps and substantial 
reduction in operating costs; its higher flooding 
limits have permitted higher liquid and gas rates 


This improved performance stems from the unique, 
patented shape of Intalox a shape which makes 
possible maximum contact area between liquid and 
gas with minimum resistance to gas flow. A 
comparison of published data shows that size for 
size, Intalox offers: a greater number of pieces per 
cubic foot, a greater total surface area per cubic foot, 
a higher percentage of free space and less weight 

Of even more importance than the greater physical — 
surface area offered by Intalox is the fact that virtually 
all of the greater area is accessible surface area 

For no two pieces of Intalox can “nest” to render 
ineffective any significant portion of the packing 


Intalox saddle 


white 


he, s 
ny - 


U. S. STONEWARE 


AKRON 9, OHIO 


ae Sr 
\Na\ i aS 


PACKS WITHOUT 
“NESTING” 


SURFACE AREA IS 
EXPOSED AREA 


FREE SPACE 


-—— 





The Mail Box . . 


issue a Great Aid 
l'o the Editor 
| ] to than} ou iol 





tance in helping me obtain 


2 rom PETROLEUM REFIN 
_costly downtime yi Aaah 
at “turn-around” time, 
with hile, anon 


AIRETOOL Likes Nomogram Series 


Lo ‘The Editor 
You are to be commended o1 


oan? / Pe le be TT ss line irticle Nomogramis 
Here , AIRETOOL'S One-Two , Your Own by Fran W 


punch that will lower ' and nomographs preset 


costly downtime and high 4 LEUM Reriner. More 


d enhance 


lubricati 





maintenance expenditure 

with a minimum 

t | ‘ AIRETOOL’'S 
9 ost \ lightweight in- 


stream time p\r\. < ternal tube cutte: 
d held quickly 


Han 

remove i 

tubs Cut teel 

rus tube ip to 2! dla 

teel DOUBLE tool bit 
ball bear 


aged o1 


leeding acts 
y through tube 
thick ....12 to 20 


Commends Look Box 
lo The Editor 


AIRETOOL 


MOBILE UNIT 


For full information and illu rat litera- 
ture on AIRETOOL tube main vance equip- 
ment uited to 
your needs write 
AIRETOOL Mfg. 

MANUFACTURING COMPANY Springfield 

SPRINGFIELD, OHIO BRANCH OFFICES 
New York, Chicago, 
Tulsa Philadelphia, 
Houston Baton Rouge 

REPRESENTATIVES in principal cities of U.S.A., Canada, South America, 





YOUR views on timely topics of 


; interes ) » industry are invites 
Mex England Eur pe Japan Italy, Hawaii Puerto Rico int : t te the in Ast ar mv 


EUROPEAN PLANT: Viaardingen, The Netherlands by “The Mail Box.” 


For more data on advertised products, use Readers’ Service Cards, last page 
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desalting 
results 


. » - @ foregone conclusion at Esso’s Bayway Refinery 


The modern equipment shown above 
is one of the recent additions to the Esso 
Standard Oil Company Refinery at Linden, 
New Jersey. 

With equipment such as this, plus the 


familiar blue barrels of Visco, outstanding 
desalting results are a foregone conclusion. 

Visco, in either electrical or salt settling 
equipment, still provides the consistently 


efficient — and economical — chemical solu- 


tion to the problem of greater throughput 


and lower corrosion costs. 


Specific information on your particular 
desalting needs is readily available through 
your Visco Representative, or contact Visco 


direct. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby 
Telephone: MAdison 3-0433 


Houston 5, Texas 


CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 








BRISTOL’S 


INSTRUMENTATION 








BRISTOL ELECTRONIC DYNAMASTERS will measure and auto- 
matically control any variable — from temperature to viscosity 


ANY VARIABLE that can be translated 
into an electrical quantity 
pH voltage 
smoke density, re 
dreds of others 
recorded, and automatically 
by Bristol's 
Potentiometers 

Whatever 


matic control proble momay be 


te mpera 
sp | d 
and hun 


ture, pressure 
istance 
can be measured 
controlled 
Electronic Dynamaster® 
and Bridge instruments 
your measurement or auto 
vhether 
it be in the plant laboratory, o1 pilot 
pl int, there is a Bristol Electronic 
Dynamaster for it 
ADVANTAGES of thi 
Dynamaster 


Bristol Electronic 


standardization with no 
» nee dd for dry 


tandardizing mechanism 


1. Continuo 
dry cell 
cells and 
Results 


no batterie 


eliminate 


no imte rruption to control 
to replace 
High tCCUTACY 


contintou 


fast ope ration 


electronic measurement 


Simple in design few moving 


part 


Kasy to use and service little oy 


no mammtenance re quire d 


ime ible ith ipplication 


LIQUID LATEX TEMPERATURE | 
g in this plant 


abit 


prior to fi 


6. Rugged in construction. esp 
cially built for industrial pl ints vilo it 

»f irch and labora 

unaffected by 


plants and for re 


tory use vibration 


Plant operating men qui klv become 
familiar with thi 


to use it 


instrument and like 


MODEL FOR EVERY REQUIREMENT. 
Dynamaster Potentiometers and Bridge 
Instruments are available single pen 
two-pen and multiple record (up to 24 
points ) strip-chart instruments and a 


round-chart instruments 


ELECTRIC AND PNEUMATIC CONTROL- 
LERS. Both trip-and round-chart in tru 
ments are a very wide 


made in variety 


of controllers that meet every control 
requirement, including the following in 


i great many forms 


Electric Control 


input 


on-off proportional 
>-position proportioning pro 
portional with automatic reset, and 


thine program 


on off 


tional proportional with re et and pro 


Pneumatic Control propor 


portion il with reset and derivative 


natural latex 


Automatic plant uses Bristol’s Dynamaster Instruments 


Automation is a reality here at the 
Buffalo Foam Rubber Products plant 


ol the Dunlop Lire and Rubber ( OTpo 


ration. This automatic plant designed 
and built by Mechanical Handling Sys 
Detroit 


tems, Ine uses Bristol Dyna 


Electronic Instruments and 
Automatic Controllers as part of 


master 


t pro 


ct employ ing today’s most advanced 


iutomati production technique s. The 
result greater efficiency and produc 


tivity, lower costs, improved product. 





Sun Oil Plant uses 
Dynamaster Recorders 


ope 


Dynamaster Multiple-Point 
iture Recorders are used in the Control 
Room of the 15-million 
dollar Petrochemical Plant of Sun Oil 
it Marcus Hook, Pa. The 


plant produce 


Temper 
huge new 


( Ompany 


dys rile al s Pri ule be rh 


Fem toluene and xylene s. 
Some of the instruments shown meas 
stock into 


at dozens of points 


ure the temperatures of feed 
and out of heaters 
Others record te mperatures in ¢ ylindri 
cal reactors, where the petroleum m rhe 
reformed) in the 


presence of the platinum « italyst 


cule aire rearranged { 








BRISTOL’S DYNAMASTER INSTRUMENTS 
I ound hart 
pP Or round chal 


instrument except for chart drive 


re available with st: 
Same 





++. news and information about automatic controlling, 


recording and telemetering instruments from Bristol 


... leaders in human-engineered instrumentation 





BRISTOL'S DYNAMASTER INSTRUMENTS rc 


information to card punching machine 


ord te 
at United Aircraft’s Re 


t data from wind tunnel (right) and feed 


earch Dept 


Bristol's Dynamaster Recorders feed analogue-to-digital converters 


At United Aircraft Research Dept., 
Bristol's Dynamaster Recorders not 
only supply high speed chart records of 
wind tunnel tests but feed analogue-to 
digital converters that pune h test data 
on cards, at LOO cards per minute for 
analysis by electronic computers 


Dynamasters j1) this installation re- 
cord the output of strain gauge pic k ups 


plac ed on test models in the wind tun 


model ire subject to a at 


nel The 


ups PSOnIC-Ve low ithe 


High-speed Dynamaster Recorder 
(1-second full-scale pen trave 1) inform 
test operators of test conditions between 
‘ ird punching: Since the test only last 
from 10 to 20 see 


every bit of information be 


ond it is vital that 
gathered for 
analy i 


Dynamasters aid gas dispatching in Midwest 


Bristol Dynamaster Metameter Tel 


meter it a large midwestern gas util 
ity, he Ip vu 
throughout their distribution 

These strip-chart Dynamaster Meta 


lk le meters 


di patches route 
tem 
meter record as pre 
it strategic pomfe in the stem. Th 
called j 


odically by fie ld men t I VCl 


information used to be 


mcurate proce 
Using the 


»-the-minute 


continuou 

information suppli 
the wide strip telemeter receiver 
sas dispatch r effects much better pre 
ure regulation in the ga upply than 


vith the old svsten 


New high-speed electronic 
Dynamaster Recorder 


0.4-second for full scale pen travel 





NEW 0.4-SECOND [yn 


naster recorder 


ot on long orn 
té iture ol 


peed Dynamastes 


lreedom 
rt traverse i i ke 
high 


from oversh 


peed instrument ets new 
for chart r 
ol rocket ind let-cneme 


iutomats 


in the 
testing 


der 


measurement 


ol control cientif labora 


ting and numerous industrial 

ippli thom: 

SPECIFICATIONS 
Speed: 0.4 second to within 0.25% of 

balance for full-scale step-response with 


out overshoot 


Sensitivity: Dead band less than 0.1% 


of full scale 


Ranges: Minimum range of 1 millivolt 


a 


Chart: 121% in., 11 in. calibrated 


Chart Speeds: Up to 4 in. per second 


No matter what your measurement 
problem j a Bristol 


Bridge 


Dynamaster 
Potentiometer or instrument 


will solve 


Write for all the facts 


lo get the whole story 
rugged 
today for your free copy of the 36 page 
bulletin P1245. The Bristol ¢ ompany 
Bristol Road, Waterbury 20, Conn 


it for you 


on the sce 


precision instruments, write 


‘ 
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—clean it r 


chemical cleaning service for industry 


There 





News and Views 
You Can Use 


A Quick Look at the Industry T H S M O N T H 





Petroleum REFINER 
April, 1956 


All industry outlook: Sales are still soaring upward—commodity prices 
heading in same direction. Construction rolling at all-time high. Talk of slump 
at year’s end has trickled to a light whisper—but look for currently dormant 


inflation talk to awaken with audible rumblings 


Refining outlook: Refinery dividend payments for January were up 50 percent 
over same period in °55, Future continues bright 1f refiners make proper stock 
adjustments during spring months. IPAA reports gasoline stocks 11.5 million 
barrels above October ’55 forecast, Present stocks are 13 million barrels above 


Same pe riod last year 


Small refiners’ backs are bristling over red hot octane race, They say if 
octanes keep increasing there will be few refineries left to give battle, Latest 
survey shows national average of 96.4 octane for premium and 89.2 for regular 
Despite all-consuming interest in octane now, auto experts feel volatility will 
be major problem of the future. Ford predicts fuel injection tems will mean 
lower—not higher—volatility in gasoline. Reason: Trend to larger engines 
means more ¢ rowded engine compartine nts and higher under-hood t mper: 


tures 


Right percent hike in steel prices may come before Ma lL. Possibility 


looms for another 8 percent jump alter steel’s new labor contract in Jul 


Result: Independent producers—already squeezed tight by low prices and 


mounting equipment costs—-will make all-out bid for boost in crude price 


In fact, the bid already has turned to action. Independent Texas produces 
are spearheading Campaign to increase crude prices ibout 20 pr rcoent P] in 


are underway to direct first appeal to purchasing companic 
e- 


xpected to reach SYOOOOO ton 


Synthetic rubber use is « 
tons more than *55 and 180,000 more than °54. Current price 
pound—will remain low: Reason: Cutbacks in cai product 
purchases for stockpile, Natural prices have skidded to lk 


) 


pound alter hitting 52-cent peak last December 


Asphalt is getting biggest shar: 
that of 1461 miles of new toll road 


asphalt 


Refinery employes are living third |} 
of 65 major industries shows refinery worker 
last November. Men who turned out tires 
$107.95 a week. Auto workers we 


in fringe benefits and refining woul 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 
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New fuel leader in ’56? Gas industry says its product will move ahead 
of oil as top heating fuel in the nation by year’s end. Industry expansion will 
top $1'% billion 


Resolution to give FTC $600,000 for all-out probe of oil industry is now 
in Senate hopper. Pending project: Study of industry marketing practices for 
anticompetitive effects and other federal antitrust law violations. Probe is 
expected to last 18 months at over-all cost of $900,000 


Federal move to convert farm surpluses into motor fuel and alcohol is 
gaining momentum, Senate has approved farm bill amendment to set up 
commission to study the subject. One senator claims farm surplus alcohol 
blended with gasoline—using just 5 percent alcohol—could have used | billion 
bushels of grain in ’55 


Look for new developments in lubricants, Modern-day ar unprovements 
require lubrication of more compact and more powerful mechanisms. Result 
New lubricants will have greater fluidity at lower temperatures-—increased 
resistance to heat—greater load carrying ability—compatability with more 
materials 


A.E.C, and Bureau of Mines are teaming up to explore possibility of 
using nuclear heat to convert coal into a gas with characteristics of natural 
gas, Researchers hope new heat source will solve two drawbacks of processes 
now available: Need for large amounts of expensive oxygen—-and burning of 


big proportion of coal to produce necessary reaction heat 
cnifen 


Dual fuel systems are undergoing “the big test” by 4 major railroads 
If they hold up under fire 1) Railroads may slash fuel bills 14% to 2 cents a 
gallon, (2) Present heavy drain on nation’s diesel and high-grade fuel oil will 
be eased considerably. New system uses conventional diesel fuel until train 


hits high speed—then automatically switches to che ap residual 


Even small plants can justify expensive control instruments. A ma 
spectrometer costing $10,000 1s paying off for 40 tons a day sulfur plant 
Sulfur product is valued at about $30 a ton. One refine: improved ‘ 


1 operating 


efliciency 2 to 5 percent with same mass spec Resulting improvements paid 


for the instrument in less than a year 
eo. 


Kighty-three new oil fields were added to nation’s list during Februar 
Best looking were: two high-gravity discoveries by Texas Pacific Coal & Oil 
one good for 1370 barrels of 48-gravity crude daily in Upton County, West 
lexas, and the other making 320 barrels of 5l-gravity in Lea County, New 
Mexico; a new 1700-barrel, 43-gravity, oiler in San Juan County 
The Texas Company; British American’s 340-barrel, 54-gravit 
bon County, Montana; Honolulu Oil’s well rated at 1300 barrels 
oil in Hockley County, West ‘Texas 








You, as an oilman, can wear two hat 
your regular job. And the other 

Wearing that other hat sin ply means bece 
man for your oil industry in your community 

Some people don't understand how Vital competition is to our indus- 
try. Unfortunately, this usually leads to unfair criticism which. if un 
cher ke d could bring government mtervention and exce er ul ition, 
None of us want that in our busine 

Phat’s why every one of us should do whateve e can to show the 


public how our free and fully competitive ollindu " reveryvone, 


low can vou help? easily! First. take eve chane uu find to 


tell people the truth about any rum ori 
industry 

Second, make use of the material upplied | i Oil Industry Infor 
mation Committee. For instance, the OIC has many informative and 


entertaining movies which are fered wi ul « ree. \ not arrar 


to have one of them shown ‘ | bed r section where 








night find an 1udience ou in et ner ‘ that 
doing this not only help you 


great deal 1 personal itistac 


Mail this coupon today 
help make sure the public kno rT ul " industry in which 


you make 
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Oil Industry Information Committee 
50 West 50th Street 
New York 20. N. y . 
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The Look Box 





A Case Where It Takes Two to Make One 


YNTHETIC RUBBER 


February th 





Now. 





» can be your /cs/ time to cure 


next winter's heating oil headaches 


Some of your next winters supply of 
home he ating oil may be in your refinery 
processing run right now 

But how can you be sure it will come 
out of storage as stable as it goes in? Will 
your distributors be making unprofitable 
service calls to clean gummed-up ignition 
systems or replace slud ge clogged filter 
screens or nozzles? 

You can answer these questions now! 
... Desired storage stability can be easily 
obtained by adding Du Fuel Oil 
Additive No. 2 (FOA-2) to your freshly 


prepared stocks at the 


Pont 
refinery—bhefore 


they go into storage 
Ashless 


Many distributors’ service calls may be 
caused by electrical failures due to a me 
tallic ash coating on the electrodes and 
stack controls. Because it is ashless, Du 
Pont FOA-2 does not contribute to these 


wasteful calls. 





Filter-clogging can be greatly reduced 
by the addition of FOA-2 because it not 
only stabilizes the fuel, but also disperses 
any sludge that ma already he formed 


by reducing the size of the sludge particle 


Avoid gel-clogged lines 


By adding a small amount of Du Pont 
Metal Deactivator, too, you can protect 
your heating oil from becoming contami 
nated by the copper so frequently used in 


home heating system screens and fuel 


lines. This protection will, in most cases, 
eliminate any danger of the fuel lines be 
coming clogged by a Ke latinous mat rial, 


caused by copper pickup in the line. 


Low-cost insurance 
You can add both DMD and FOA-2 in 


amounts sufficient to give your stocks ade 


quate protection all the way through next 
winter heating eason for onl about 
1.5¢ per barrel. And you'll find that it 
more than pa for self in insurance 
against future trouble 

Our representa vill be glad to give 


you test samples and further details about 


the advantages of these and other Du Pont 


additives for your petroleum products, 


16 us var OFF 


Better Things for Better Living 
+ « + through Chemistry 


Petroleum Chemicals 


E.1. DUPONT DE NEMO! 


For more data on advertised product 


use Readers 


Service Cards, last page 





CARTRIDGE SEAL slides 
off mixer shaft, which 
couples to permit ren 
New cartridge goe 

Taper on shaft 
sures ‘ ” alignment 


when recoupling 


Cut mixer maintenance 60% 


with this cartridge-type rotary seal 


Stops ieakage |! Runs years without adjusting! Already, many oil companies are using 
: LIGHTNIN Seals—and saving many thou- 
Slides off for fast, easy replacement! 


sands of dollars per year. Your LIGHTNIN 


‘ Mixer representative can give you the 
If you're mixing or blending in big tanks, Even under a full head of liquid in the 

’ oy ‘ full story show you how mud h you can 
here's the newest way to slash mechan tank, the seal-change job is so simple it 


save. Call him today he’s listed in your 
ical mixer upkeep as much as 60% takes Only minutes. The mixer shaft re 


copy of Refinery Catalog. Or get the 
For here at last is a rotary mechanical tracts to seal the tank, then uncouples 


facts by mail: send the coupon for 8- 
seal—opuonal on new LIGHTNIN Side The seal cartridge slides off in one piece 


yage, fully illustrated bulletin. 
Entering Mixers—that stops leakage A new cartridge slides on; the mixer pay 
around the tank, ends stuffing-box re shaft automatically realigns itself when - — e 
packing and adjusting for good recoupled—and you're back in opera- Lightnin Mixers, 
And for the first time ever on big-tank tion aes Pipes 
mixers, you can replace this seal in a The LIGHTNIN seal cartridge is a com- MIXCO fluid mixing specialists 
jiffy if you ever have to! No need to dis plete unit assembly, easy to stock as a 
Left: NO STUFFING BOX to repack or adjust. No 


mantle or remove the mixer from the replacement, or quickly obtainable in 
I 1 leakage around the tank. When correctly applied, 


tank. No need to drain the tank. No all sizes and materials, for the simplest seal runs for years without adjustment. Right: 


special skill required! or most difficult operating conditions, REPLACEMENT is simple, even with tank full. Mixer 
shutoff closes like a valve to keep liquid in the tank 
while seal is being changed 


{_] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


{ ] B-102 Top or bottom en { ] B-104 Side entering: 1 to C) B-110 Condensed catalog 
tering, turbine, paddle, and 25 HP 
propeller types: | to 500 HP B-108 Portable: Ya to 3 HP 
{ ] B-103 Top entering pro { B-112 Laboratory and 0) B-107 Data sheet for fig- 


peller types: \4 to 3 HP small-batch production types uring mixer requirements 


showing all types 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 164-d Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 
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‘ Fuels: mixtures of iso-octlane ind n-he ptane containing 6 ml TEL per z illon 


New research on antiknock action 


by ELLIS B, RIFKIN 

Ethyl Corporation, Detroit, Mich. 
Although tetraethyllead is widely 
used as an antiknock agent, some 
fundamentals of its action are still 
not completely understood. Since a 
full understanding of the mechanism 
of its action could presumably lead 
to increased effectiveness of utiliza 
tion—the Ethyl Corporation con 
ducts a continuing basic research pro 
gram on antiknock 

Many theories concerning the 
mechanism by which tetraethyllead 
acts as an antiknock in the internal 
combustion engine involve either the 
process by which tetraethyllead de 
composes or the products resulting 
from such decomposition 


This report describes the studies 


For more data on advertised products 


of variables affecting the de« ompo ture is consumed by the flame front 
ition of tetraethyllead both in fired 2. That the rate of tetraethvllead 
engines and in motored engine decomposition is markedly affected 
in a first series of experiment by fuel composition 
a spark-ignited, fixed-compression In order to resolve this effect of 
ratio, L-head engine was employed fuel composition more completely, it 
This engine was equipped with a sam was decided to conduct a second 
pling \ ilve ot 3 ped ial design whi h series of experiments thi time ina 
permits repetitive extraction of mall motored engine, to permit measure 
samples from the end-gas region of ment of temperatures. A single-cy! 
the combustion chamber inder engine was again used. but in 
Mixtures of iso-octane and normal this series of experiments, the engine 
heptane were used as fuels, and end was of the variable-compression ratio 
gas samples were taken at 5° inter type to permit variation of tempera 
vals from 25° before top center to ture and pressure of the fuel-air mix 
“0° after top center The results of ture over as wide a range a pos ible 
these studies are indicated in Figure Mixtures of iso-octane and normal 
| which show heptane as well as di-isobutylene were 
1. That essentially all the tetraethyl the fuels tested. Figure 2 illustrates 


lead is decomposed before the mix- the effect of fuel composition on tet 
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Fig. 2. Effect of fuel on TEL decompo 


raethyllead decomposition in the mo 
tored engine— somewhat comparable 
data to that shown in Figure 1 for 
the fired-engine studies 

Again, an apparent correlation was 
obtained between fuel composition 
and rate of tetraethyllead decompo 
sition — with the more rapid rates be 
ing associated with fuels of higher 
octane number 

To gain still greater insight into 
éhis relationship, technicians calcu 
lated peak cycle temperatures and the 
tetraethyllead decomposition data 
were examined against this variable 
‘The results of this work are shown in 
Figure 3. It can be seen immediately 
that most of the variation due to fuel 
composition has been eliminated 


This leads to the conclusion that tem 


| ition inal otored engine 


perature may be the one basic vari 
able governing the decomposition of 
tetraethyllead—and that fuel com 
position has only an indirect influ 
ence so far as it affects the peak 
temperature of the charge in the cyl 
inder. A mathematical analysis tal 
ing into account the variation intem 
perature of the charge throughout 
the cycle and comparison of those 
data with tetraethyllead decompo 
sition data confirm this conclusion 

This account of one typical re 
earch project in the Ethyl Labora 
tories is designed to give you in the 
petroleum industry a glimpse into 
the vast body of continuing research 
being carried out to guarantee the 
maximum effectiveness of “thy! 
Antiknock Compound 
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What 
Ethyl Research 


offers you 


Ethyl! Research is inthe unusual 
position of being able to serve 
both the petroleum and auto 
motive industries. 

In that capacity, we have 
contributed much in the field 
of fundamental as well as ap 
plied research. ‘Today at our 
laboratories in Detroit we are 
conducting studies on the na 
ture of combustion the cause 
of preignition and the mech 
anism of deposit accumulation 

Searching for answerstothese 
“basic”? problems has led us to 
develop many new instruments 
and new techniques. The infor 
mation which we have devel 
oped from our research efforts 
is being constantly circulated 
throughout both the automo 
tive and petroleum industries 
to help the different companies 
with their research 

If you desire any information 
concerning fuel-engine prob 
lems, just contact your Ethyl! 


Laboratory ‘Technical Repre 


sentative 


ETHYL CORPORATION 
New York 17, N.Y 


Research Laboratories: 
W. Eight Mile R 


Hoad 





As Management Sees It... 





‘a4 ‘46 ‘47 ‘48 ‘49 
Year 


This is the trend of annual fire losses in the petroleum industry. The 1947 peak was 
brought about by the Texas City disaster. The years 1953-54 reached a level near that 
of the early 1940's. Yet the industry is still plagued by nearly 1000 fires a year— 
pointing up the the need to concentrate on. . . 


How to Hold Down Fire Losses 


Here is a comprehensive analysis of the latest fire protection methods and 


programs. Some of the ideas might work in your refinery. 


Calvin H. Yuill 
thwest Resear 
A REFINERY FIRE in “full and large expenditures directed to compared to total valuation ee 
bloom” with billowing clouds of thicl ard the olution of a common prob chart With the exception of the 
acrid smoke intermixed with tongue lem is unique in industry lexas City disaster 194) we now 
ol angry red flame make excellent Yet the industry continues be ippeal to have reached a level ap 
copy for the news service plagued with nearly LOOO fires a year proximating that of the early 1940's 
No | dramatic, though littl causing more than $6 million in direct Another peak will appear in 1955 
known to the public, is the story of lo and untold millions lost in’ the data as a result of the Whiting, Ind 
the ceaseless battle of the petrol urn indirect costs that always accompany refinery fire 
industry to prevent and control fire fires. Nor is the long term trend en Certainly this is justification tor 


The years of effort, engineering skill couraging when the dollar loss is continued effort secking better 
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s of preventing and controllin 
troleum fires. With this in mind 
u review current p AcLICe ind 


proble ms as a basis for further act 


Working Together [ivhinin 
hit a large tank of crude in San Lui 
Obispo Count 
causing a fire that 
part of a storage 
five days and consumed 
barrels of crude with a | 
million 

Shortly thereafter, and 

i! five West Coast 
nies individually and collect 
ducted numerou large ( 

tank = fire Impre 
resulted from. the 

Such jomt action 1 


of the petroleum mau 


exchanger ol experience 


I 
and pooling of knowledge 
on local and nat 


benefit 


ted field 
directed toward 
nation of hazardou 
promulgation ind effect 
tandard ind related 
mea have minimized the 
ite and municipal regula 
mndustrs operation 
prompt and thorough inve 
vation of fire ! fundamental to a 
recognition ol pecihn hazard and 
the development of remedial action 
Here again particularly in large lo 
fire the industry has shown enlight 
ened lead rship The compilation and 
analysis of fire records on an industr’ 
ha been ¢ ential to the 
development of preventive and cor 
rective practices 
As might be expected in an ndu 
try whose product and Pprocesse in 
lve a high degree of hazard (the 


value of the product lies large 


ability to burn a large number of 


men have been de eloped with a high 


degree of skill in the art of fire pro 
tection. Whether in the employ of 
petroleum companies, or availabl 
consultants, these men 


able resource In the 


rhe ult 
relerence 
determine 


and how th 


FIGURE This truck caught fire and rolled down grade into several tanks. A nearby air base 


sent fire fighting equipment to help in putting out the 


Planning Is Important 
Tae | operator 
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Natural Gasoline 


AS THE OCTANE RACE 
line’s position in the motor fuel 
Natural gasoline 
market that now averages 89.2 (re 
More 
crude pipe lines 


It ha bee 


weakKec! 


mium) Research octane number natural 
rasoline 1s blended into t refineries 


can upgrade and blend it 
percent ol 


now 


ited that ) 


natural gas 


Qt course 


( is several plants are ilre: 
l 


LITLinne d 


have ex catalytic reforming for 
© long Ev 
will raise natural 

LEI New aicve 


ouncement of the ne Pentafinin 


with Atlanti Catformin 


have found the payout to en hi | 


lytic reforming 


, ( ( ' ' 
thie I9-MH level a 
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FIGURE 1—Natural gasoline process flow: Pentafining is the new p 


rocess in this scheme 


Now 100 Octane From Natural Gasoline 


By this process combination, natural gasoline is segregated 


isomerization and C, and heavier for catalytic reforming. 


G. Richard Worrell 
The Atlantic Refin ng | 


mpany Ph la lel; } ) 


BECAUSE 


octanes of 


OF 


motor 


the rapidly rising ® The C, 


ural 


and C, paraffins in nat- 


fuels, natural gaso gasoline are usually close to 


line is being used less and less as a equilibrium at reforming conditions, 


blending component in premium gaso and no isomerization takes place 


© The CG, 


pentane and cyclohe Xane, are ¢ 


line. Even high-severity catalytic re naphthenes, methylcyclo 


1; 


il 


natural gasoline 
octanes only to the 95-96 level at 


TEL. There 


forming will raise 


flicult 
Te 


to convert to aromatics in moderate- 


are Sf veral reasons 


pressure reforming 


138 


into n-C. for 


®@ Higher-boiling naphthenes, wl 


convert more easily to aromati 


higher-boiling paraffin which 


fairly 


init 


, 
cize more readily, are a 


fraction of natural 


vasol 


\ new processing scheme has been 


developed to upgrade natural vaso- 


line to 100-octane or at 3cc 


PETROLEUM REFINE! 








TEL. It consists of three main part 


1. Fractionation of the natural 
gasoline into isopentane, norm il pt l- 


tane, and C, and heavier 


2. Low-pressure (200-300 pounds 
per square inch gage Atlantic Cat 
forming of the C and heavier to con- 
vert the naphtl enes to aromatics more 
completely and improve the yield- 
octane relationship Good 
stability can be obtained at low 


sures with the light feed stock 


3. Isomerization of the normal 
pentane to isopentane with The At 


lantic Pentafininge Process Develop- 


ment of this process is complete, and 


it is now available for commercial ap 
plications 

Process Flow —The flow diagram 
shows how these main parts are fitted 
together. Twelve pound natural gaso- 
line is charged to a depentanizer, 
where C.,’s are taken overhead. The 
C, and heavier bottoms are charged 
to a low-pressure Catformer, while the 
C,’s from the depentanizer are frac- 
tionated in a C, splitter to produce 
an overhead product of 95 percent 
isopentane The normal pentane hot 
toms from the splitter are charged to 
the Pentafiner 

The normal pentane feed is mixed 
with recycle hydrogen and heated to 
reaciion temperature The hot mix 
ture is passed downward through a 
single, fixed-bed reactor containing 
Pentafiner catalyst, and is cooled by 
exchange and then condensed in a 


wate! cooler 


TABLE 1 
Pentafining Yields, Once-Through Basis 


Yield, Weight Percent of 


COMPONENT lotal Pentane Feed 


to the Pent ifiner from 
tatformer to maintain the puri 


Pentafiner recycle stream and hy 


April, 1956—Pet 


% OF TOTAL REACTOR FEED 


BUTANE & LIGHTER 


WEIGHT 


ot {| ____ + |? 


9 0 
25 9) 35 40 % be 8) be) 60 65 70 75 


VOL.% ISOPENTANE IN REACTOR EFFLUENT 


FIGURE 2—Normal pentane isomerization: Approach to equilibrium is excellent 


drogenate the prod icts from the slight TABLE 2 


amount olf cracking that take place Analyses of Twelve Pound Natural Gasoline 


Pentafining Catalyst Perform- 
ance. Ordinary reforming catalyst 
will isomerize normal] pentane, but the 
conversion pel | ] } ly Ww 


and the gas production under reform 


in’ condition ive Pentafinine 


Natural Gasoling) 
il 
ntl Development) 
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Now 100 Octane From Natural... 
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FIGURE 3 of 
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Blending octane mixtures of iso-pentane and normal 


e 
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FIGURE 4—Yield-octane relationship: Catforming or Pentafining alone 
will raise natura! gasoline octane level to the 95-96 level 
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problet 
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Thi ArTtiC pre ( 


classification of small gasoline plant 
million sefd or les 
factor which 
ion to build 
\ ft 


ind a | 


entet! nto i deci 
or not to build a plant 
pical economu ily 
1 and also 


ol a skid 


j | pore 
ul ictual ex umiple 
mounted plant which ha 


been installe the Denvet Jul bure 


nan in ee operated ect 
FIGURE 


Skid-mounted compressors make permanent construction unnecessary 


hould be t 


What's the Lower Limit Se te, we OE 


il ol course 


For Gas Processing? arias in the poe cat 


With skid-mounted plants, the capacity limit 
is much lower than it used to be. Here’s how to decide 


whether to build, plus a description of one installation. 


H. William Prengle, Jr., A. E. Dukler, 
Joseph R. Crump and Berry E. Norris 
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TABLE 1: This design data is the starting point . . . 


GAS 3.0 million scfd 

co, 1.10 mY 

N;.. 2.15 
85.10 
3.75 
2.21 
1.15 
1.05 
0.93 
0.72 
1.84 


GPM* 
0.618 
0.388 
0.342 
0.340 
0.260 
0.940 


Mol. Weight. 
Specific Gravity... 
” Ves oes 


100.00 2.888 
* Gallons per thousand standard cubic feet. 





PRESSURES AND TEMPERATURES 
Suction 
Plant Discharge 


50 psig, 100 F. 
600 psig, ambient temperature 


ESTIMATED PLANT RECOVERY 
RGesesean nus -- 0% 
C vost 





957 
99%, 





DESIRED PRODUCTS AND SALE PRICE 


Residue Gas. ... $0.10/Mscf Butane... 
Ps os a'adpsiewe 0.025/gal. 16 Ib. Distillate. 
Five days storage for liquid products is required. 





0.055 /gal. 





DESCRIPTION OF SITE AND UTILITIES AVAILABLE 
1. Water available 
2. Electric power available 
3. Soil bearing load: assumed normal 


sorption.” Another combination which pay for 
that of 


” 
expansion cooling 


such Compre sion as may 


may possibly arise is cooling be required 
6. Low pres lil¢ 
psia and 2.5 to 10 gpm or greater. 
Includes 


heater-treater 


partially by ‘ rich gas: 15 to 400 


and 
partially by direct refrigeration. These 
cases are not found in practice very typical casinghead gas 
May be 
sales. If 


can pay for compres ion 
| | 


frequently 
Another class 

ful in 

the following 


gas. et 


ification which is use feasible 


even without ga 


guiding the early thinking is gas sales 


which sets up cate may show a good payout with a 


little as 1.0 million sefd 


put’ 7. Spec ial cases 
1. High pressure lean gas 1500 


younds er square 
| | | 


por according to the nature of the 


lift, 


operations are 


where va 


cycling, or similar 


1Th\ olve d 


required 


absolute 
little 


worth 


inch If compression is already 
and up, containing 
“C,".”) Probably 
building 


quantities are available 


very a liquid recovers yvstem 


will not be 


may pay out well on its own 


a plant for unl large 


May 
be suitable for “expansion cooling.” 
2. High-pressure rich gas: 1500 psia 
and up containing | to 4 gallons 
A very 


even for small flows a) Mean flow rate (with ite 


The pertinent factors which enter 
then 


into nearly all cases are 

A. Characteristics 
field 

Gas 


of gas and of 

per minute of C,’ promis | 
ing situation 

3. Medium-pressure lean gas 
1500 psia with 1.0 to 2.5 
May be worthwhile. A 


will depend upon gas sales, and b) Pressure 


100 to ment of maximum and 


gpm there is 


minimum if much 


good bit Variation 
temperature 
pipeline pressure required c)C 
100 to 
1500 psia with 2.5 to 5.0 gpm. A an accurate anal 
and CC,” 
ratio 
Field 
Well type 


well, et« 


omposition it 1 fre- 
have 
is of > 


and g 


4. Medium pressure rich vas que ntly important to 
“possible” case, even in quantities C, 
t million scfd 

15 to 400 2 
psia with less than 1.5 gpm, Will a 


be attractive only 


as /oil 
as low as 3 o1 Sulfur content 


5. Low-pressure lean gas 
casinghead 


if gas sales can , or combination 
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ve picture especii 


with reference to rate 


decline in production 
drilling program 
Distribution 

existence 

gathering 

Location 

mate, roads 
Availability o 

pe ially water and elect: 
powe! 


Special consideration sucl 


as repressuring require 
ments or gas in field 
operation o! 

tion which forces 


regula 
utilization 
of gas if a well is to be pro- 
duc ed 
B. Characteristics of market 
1. Gas 
(a) Present o1 
ability of a 
line 


mminent avail- 


transmission 


line 


Btu limita 


Iran Ir) sion require 


ments pre ure 
dehydration pee ifica 
fluctuation 


tions, 


tions. seasonal 


2. Liquid 

a) General transportation pi 
ture 

b Price 


for gasoline 


and market tability 
butane p! 
and LPG mixes 


Special markets, for instance 


pane 
i-butane as an_ individual 
product 

including 


( Spec ification 


sulfur and water content 


must ultimately be consid 

ered in each case 

Field demand (for instance 
rigs using LPG 
Storage requirements (usu 
ally 5 to 10 da 

Present existence of other plants 


n immediate area 


C. Ownership and contractual 
considerations; pattern of own- 
ership in field, royalty pay- 
ments required, and contrac- 
tual relationship with gas 
transmission line. 

Obviously, it will n 

to cover ill 

preliminary 

ways necessary to pick 

will be 

will be 


the items which 
given case. Th 
a later point 

As stated earlier, the final answe 
is a of detailed 


question econom 


analysis. Certain broad principles, 


REFID 





TABLE 2: These products are expected . . . 
TOTAL GAS TO PLANT = 3.0 million scfd 


Individual Products 
Estimated | 
Percent Gal/D Com'l Com’! 16 Ib. RVP 
Component Recovery Products Propane Butane Distillate 


CO,... 
N>. 





C... 
C>.. 
C;.. . 
_ ae 
C,.. 
iCs.. 
nCs.. 


6° T+. 


90 
ag oh SEE od oh oh ET 


0.618 W/ 1113 

0.388 . 990 990 
0.342 871 236 
0.340 970 

0.260 741 

0.940 27 


S EX8Rartasas 


S 


2.888 7275 1113 
(178 bpd) (26.5) 


RESIDUE GAS 3.0 million scfd—Shrinkage due —Fuel for compressors, to liquid knockout, etc. 
RESIDUE GAS 2.7 million scfd. 


however, can serve to narrow , already available and/« the gas 
field of consideration. has a high liquids content quare 
1.As a rule absorption plants are 2. Expans on cooling can not be used 3. If compre 


economically feasible below 10 mil unle ubstantial pressure drop is sales mi 0 e cost of 


lion scfd only if compressed gas is ivailable, that is to say, from 800 of thumb is: gas 


ompre on liquids 





pay for hquid recove equipment 
4. As an exten on of Item 3. the ost 


ol fractionation into variou prod 


Meet the Authors 


ucts must be paid for by incre 
value of the product 
bulk liquid.” 
It i ilwa id ie to vo throug 
a preliminar inalysis before making 
a detailed tud Such i prelim nary 


an ily 


nmence with a 
minwnuinh oO rormmation Ga ial 
flow te pre and eneral 
information ( Ing pipe 
tions and 
figures {i 
various method n be applied, and a 
total liquid recovery estimated. ‘Total 
annual incom en compared to 
approximate | t st to arrive at 
a payout figure If the ituation ap 
Left to right are Norris, Crump, Dukler and Prengle pears favorable then the detailed 
study may proceed 


BERRY E. NORRIS, formerly with H. WILLIAM PRENGLE, JR For 


the ub equent study all de 
Shell Research Laboratory in Hous- issociate professor of chemical eng 


tails must be examined individually 
ton, now 1s engaged in pilot plant op neering at the University of Houston 


eration, process and equipment design He holds a D.Sc. degree from Car 


with regard to their influence on the 


econorinie picture IL he ariou pos 


oO} o J o neo. } nolows 
and project engineering for Prengle negie Institute of Technology and gible methods of liquid recovery 


Dukler & Crump He is a graduate formerly was associated ith Linde he 


should 
student at the University of Houston Air Products Company and Shell Oil 


at eloped very carefully 
and accurate costs determined. All 
: Company sil , 
JOSEPH R. CRUMP has been an ; auxilaric uch as a dehydration s 
’ . ‘ ‘ | ‘ i v7, ect i 4 « 
independent consultant in design AE KLER. Univ ity of Hou tem should be de ned and cost 
economics and patent development ton associate ) or ol emics established. ‘Then a direct compar) 
since 1946 He ] a graduate ol Har envyincering form 
- 
vard University, a protessor ol chemi ment enginee! i “a 
fe 7 } 
cal engineering at the University of Company and a research engincer fo Natural Gasoling) 
Houston and chairman of its Chemi hell Oil Compan 
il Engineering department Ph.D. at the Univ 
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Lower Limit for Gas Processing . . 

















Capacity B/ 


Total cost of process equipment will vary with capacity in this manner 


FIGURE 2 


t posed 


plant 10 p 


ind income i hy and must be delivered to 


rout line at 600 psig and ambient tempera 
| | 


COmpans 


licated earhes ‘ ) Ol ture he pipe line 
is generally reearde ' wwreed to run a short line from 
picture Of course a ‘ pipe line to the plant ite to picl 


through th esign procedure the ga 


urve the field h 


ill the element 


penienced eneinect 


I that ecom ii | ray | the 


houl 


proce I 


a 
been determined: the 
pparentl nino ‘ 1 ind i lLabk | 

dual iV the thay 1-t] estimate of the 


helf”’ f rel | Lee ’ ' | 


nh mall plant 


plant 
the resid 
ehted as | ible , 


In order 


guid id 


) comple t¢ 


ECONOMIC ANALYSIS OF A 
SPECIFIC SITUATION 

lhe following ex 

to illustrate the 

of the 

plant 

The XYZ Oil Company 


ol oil and va 


urniple (an be usc 
econo! 


installation of protit ind = lo 


nust be projected for the 


produce) posed Operation in order th; 


in the Gulf Coast are 1 payout can be determined 


is considering the inst illation of pro Each of these iten 
‘ ing plant to handk million sefd 


up in order 

of casinghead gas. Thre liquid prod 

ucts plus residue gas ; to be pro Plant Size and Cost Estimate 

ind can be 1 i contract One type of plant to accomplish 1 
$0.10/Mscf for residue ga 

~U.025/gal. for commercial propane 

$0,055 /gal. tor bu 


duced 


basi lol required 


processing steps would 


TTL Ose ( a Compression 


I 
COMMCTCI il 


and $0.055/gal, for 16 


late Ihe va 


butane tion which w ) the 
RVP distil 
uilable il the 


casinghead 
1 
{ppron matel 


Equipment 


equipment 


the processing unit will be 10-20 psi 


extraction section includins 
ation equipment which drops 
bulk distillate 


Tec han ( al 


material b 


le 
lractionation 
three column in thi 
irate the bulk disti 
three de ired product 
\ detailed presentation ol a similar 


proce ng 


} cheme ! 


| 
ubsequent part ol thi pape! 


estimation of the plant cost 


broken down into five general 
Gas compre ion equipment 
Refrigeration compression equip 
ment 

) Proce ( 

} Product 

) Site work 


Such items as eng 


ineering, purcha 
Ing and contracting " 


contract« 
are distributed among 


i the occul 


Gas Compression Equipment 
Compre on calculations indi 
10 bhp of con 


, 
ipproximately 


I] he required to 


nece al 
pinent 


the 


approx 

ed tor 
would cover 
unted pack iged 
tk requiring 


Y connection 


a photograph ( 


oO )-b} 


Refrigeration Compression 
Proce calculation 
that ay 68 1 


ibout 


mount 


re ol 


ane 
Ihe COST 


ered 


Process Equipment 
required 


eneral 





fabricated units, requiring only tie 
ins and interconnecting piping to he 
installed in the field except the cool 
ing water tower and heater which are 
units. A total cost of the 
equipment for a 3 
sc{d 78 barre l-per-day unit is ap 


proximately $95,000 


separate 


process million 


A curve for the 
cost of processing equipment, ol this 
nature, aS a 


function of capacity 1s 


presented as Figure 2 


Product Storage 
five-day storage requirement for each 
product the 
selected 


Based on a 


following tankage is 
a.Commercial propane: 2-3000 
gal., 200 psia W.P 
b. Commercial butane: 1-! 
1-4000 gal., 80 psia W.P 
c. 16 lb. RVP distillate: 5-6000 gal., 
25 psia W.P 
The estimated 


3000 gal... 


cost of this tankage 


with classes 


$17,200 


complete gauges, Site 


etc., delivered to the site is 


Site Work The site 


sary to interconnect the 


work neces 


various skids 


into an operating unit can be broken 


down into four general item in 


stallation of COMpression equipment 


process equipment, tankage, and gen 
eral site 


t More 


following 


immproveme nts such as roads 
cost ol the 


red by thi 


pecifically the 

sub-items 1s cove 

1. Open type compre or house with 
closed control room 

b. Setting of all skid 

c. Installation of all 


ng, piping for 


miter kid pip 

utilities. and stor 
Avt pipin 

ad. Skid and ition 


tankave flound: 


road and apron irh¢ 
Klectric powe! Lic-In 
estimated that the total fheure 
the ite worl vould be approx 


itely $38,200 


lable 3 present i Suinmat of the 


individual costs and indicate a total 
estimated plant cost of 


$948 OOO 
[ ing the 
for the 


tion fig 


approxim itels 


foregoing cost timate 


plant and the dail produc 
rures a prohit' and 


ment can be projet ted | 


uch a statement 


and 


an ilternats 


procedure 


yt col 


the payout 


TABLE 3: The plant will cost... 


1—Skid-mounted, packaged gas compression unit, 


500 bhp, 2-stage, 
complete with necessary auxiliaries... ‘ ' 


$ 80,000 





1—Skid-mounted, packaged, refrigeration compression unit, 


153 bhp, 
68 tons of refrigeration.... os 





2—Process equipment skids, complete with all instruments, piping, 
heater (not on skid) and cooling water tower (not on skid). 


95,000 





9—Storage tanks complete with gages and — meee 3-3000 


gallon, 
1-4,000—gallon and 5-6000-—-gallon 


17,200 


Site work. 38,200 


Total.. $248,000 


TABLE 4: This is the payout . 


1. GROSS REVENUE: 


a. Gas sales, 2.7 million SCFD, @ $0.10/MSCF $270.000 
b. Com'l. Propane, 1113 gals/D, @ $0.025/gal.. 27.825 
c. Com'l. Butane, 1226 gals/D, @ $0.035/gal... 42.910 
282.480 


d. 16 lb. RVP Distillate, 5136 gal/D @ $0.055/gal. 


$623.215 


Per year (350 operating days) $218,125.25 /yr 





. EXPENSE: 


a. Operating labor & supervision, 
$3.00/hr., 1 helper @ $2.00/hr., 
@ $3.50/hr., plus 50°; 
Utilities & Supplies. ada 
Maintenance (2.0), yr. of capital) 
Taxes and Insurance (1.5°),/yr. of capital 
Interest on Capital (5°), simple interest) 


1 operator G 
Yo Supervisor 
overhead... $ 81.00 
25.00 
12.566 
9.425 
31.415 


$159.406 


Per year (365 days) 58,183.19/yr 





3. AMORTIZATION: si cnoed basis) 32,762.86, yr 





PROFIT (before Taxes and Royalties) 127,179.20 yr 





MONEY AVAILABLE FOR PAYOUT (profit 


plus amortization) 159,942.06 yr 





PAYOUT 


248,000.00 
(before Taxes & Royalties) | 
159,942.06 


thie plant 
perated b 
vh ( h obt 
NGAA ¢ 


nro rey 


ined 
isingh contract 
enue requced © 
pproxi iately )UOU00 per ear, arm 


belo federal income tay» verall 


ould he 


approxin } eal n Figure 4 
hich t 


ilso is regal 


Plant Description 
illy ¢ 


tuation 


DETAILS ON A SKID-MOUNTED 
PLANT 
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FIGURE 3—Flow sheet for Denver-Julesburg Basin plant: No compression equipment is required in this refrigerated extraction process 


aut and the process building Each ion | 1d here separatl on into 


individual piece of equipment wa components is achieved. With this a1 t an nature ie plant 
| 
al | 


esigned specifically for this plant rangement, 5 million sefd of cooling condensed liquid at cold 
Lhe assembly of thi equipment on eparating and dehydration « ipacit parator conditions contains consid 
the skid along with the piping re could, if necessary, be readily moved erable percentage of methane and 
ceived detail de ifn belore hop worl Lhe addition ol fractionation facili ethane By taking a flash of the 
started torage and a cooling towe1 liquids at relatively high pressure and 
Because of the general characte ‘ « mple te ; ! To | pl int le temperatu ynsiderable removal 
istics of the small oil and gas fields in wil ! nillior id of methane i nplished with ne 
the basin it wa ( pected that va ry WV vv ) I pane ind hea 
available in the area would gradually s from the flashe 
decline to a point where 10 million Flow Scheme 


etd would neo lonvet bye “AN uilable for both hie it ¢ change 


fuel 


npre 
processing For this reason the entire vater cooled ra 
“front end” of the plant was installed ' ‘ eparatol siche free thes 
in parallel. ‘wo heat exchanger skid: 
ined for ) million scld ca covered »\ t I i mao tm deethani 

re paralle led rather than on the fractionation s} hich 


le kid to proce 10 mil then flow to 1 glycol contact rwh provi 


lion | ich he il exchancet s| 1d water remoy il takes place u 
contains all the equipment and in ethylene gl 1. Dehydrated gas i neal entially complete ethan 


tri entatio leOCEeSSAI oO cooling cooled countercurrent to cold ga and mov: is accomplished 
rumenta nit ary I 


dehydrating, refrigerating and sep enters the chiller where the tempera propane loss Bottoms from 


aratina the liquid from 5 million sefd ture is dropped to 10 I The col ethanizer are subsequent! 


i 


Fieure 5 is a close up photo eparator recovet the liquid which into ; iication propan 
graph ol ons these skids Also Hoy { thie flasher The cold vas. tane product and a natural 


paralleled were the glycol regeneration alter countercurrent exchange with Propane produced does not re 


ul 


equipment ind the refrigeration com the inlet gas, is used to cool the gaso- dehydration and meet the NG 


i 


\A 


lowing to storage cobalt-bromide test. By suitable ad 


pressor Liquids from both heat ex line product fl 


changer skids are fed to a single frac liquids entering the fractiona justment of controls, gasoline of any 


146 
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FIGURE 4—Denver-Julesburg Basin plant: Design was based on process 
ing 10 million scfd of gas at 800 psig inlet pressure 


lesired Vapol pressure can be pro 
duced. 

Special Features of Fractiona- 
tion Section 
used in 


cost ol the 


Special design features 


were order to decrease the 


fractionation section, in 


rease its portability and make 


sible 


rication. A large 


pos 


hop fab 


a maximum degree of 


part of the cost ol 


fractionation equipment involved 


in the external condensers. receivers 


reflux pumps and piping assoc iated 


with a column. In the smaller col 
umns typical of these plants it is po 
to climinate all thi 


’ 
sible equipment 


by making the condensers integral 
with the columns 

In this plant the top section of each 
column was used as a shell for a con 


Lhe 


with a flange 


denser column was equipped 


exchange 


In the 


and heat 
bundle mounted on this flange 
heat 


deethanizer the Kchanger ji 


operated as a partial condenser. In 
the debutanizer and depropanizer the 
<changers are total 


A hat tray 


used 


operated a a 


condenser located below 


the exchanger is to collect the 


product Reflux is returned to the 


column below by gravity flow through 


a metering valve. Product flow 1s reg- 


liquid level 


inserted through a nozzle on the tray 


ulated by a controller 


By this means all external piping 


receivers and pumps are eliminated 


as seen in the photograph of Figure 4 


In order to permit rapid servicing of 


these exchangers the platform 


equipped with a structural frame 


monorail and hoist 
exchangers is simply accomplished by 
REFINER 


April, 1956—PrTROLEUM 


Cleaning of the 


FIGURE 5 


‘eer nto 5 
a ge 


io 


Heat exchanger skid contains equipment and instrumentation 
necessary for cooling, dehydrating, refrigerating and separating the 


liquids from 5 million scfd of gas 


removing the flange bolts, lifting the 
exchanger out and lowe ring it to the 
ground. 

integral condensa 


the 


The use of an 


tion system in columns of 30 


inches diameter or le minimizes field 


| 
wort 


required for installation of a 


fractionation section and usually re 


sults in appreciable 
since the 


ivings in ¢ apital 


most of fabrication takes 
place in the shop greater engincering 


control can be exercised 


Instrumentation — | }\) 
highly 
mize 
ments. All 


measuring point 


plant wa 


instrumented in order to mini 


operating manpower require 


temperature and pressure 

were equipped with 

pneumatic transmitters operating on 
ional. A 

trol board Na pre ided 


th three 


‘at exchange 


central con 


build 


CAC h lor 


a 3-19 pound 
a the 
panel one 

r skids and one tor 
fractionation skid 


A manual 


the pane] for each « 


tation as mounted on 
with 


be h nd the 


tations give 


ntrol point 


] ] 
i null balance controller 
: 


board. The manual 


tinucd ind cation ol 


con 


condition 


proce 


| 
control point ; are used 
the 


7 ly 
COMULOL Yy Use 


ite h nev 


and 
] 


to determine Val position it 


} 
olon 


Manel Or any 


inual inual 


tation each motor v:; he posi 


tioned from the board for 


manual control 


\ pneumatse rela ' rY V s in 


corporated for automatic shutdown 


of various key parts of the 


plant in 
nt of operating difficulty at 


Automatic bypassing of 


point | 


the entire plant takes place if the 


fractionation section shuts down, [he 


panel boards for the plant were com 


pletely prea embled in the hop 


piped up and shipped to the job site 


Tankage — Over five days of stor 
provided {or this 


make it poss 


ive Capat ity Wa 
Relatively 


order to 


plant tanks were 


ul ed in ible to 
move part ol the storage 


part ol the 


capacity if 
relocated All 


tanks were equipped with steel sad 


plant i 


dles to permit the tanks to be et on 
imple concrete piers 

During perlormance test thi plant 
Very 
produced 
uced 12 
turning out spec 


that this 


{ xceeded ae IVT 
high 
ind the debutanizer 
RVP gasoline while 


butane It 3 felt 


requirement 
purity propane wa 


proa 


ication 


! 
nstallation con derably more com 
than 


t ol 


pact a compar ible permanent 


installation, that it was in 
talled at considerably lower 


to kid 


cost due 


mounting, and that it could 


be moved in whole o1 part at 
combined 


very 


low expense These con 


derations point to an increased place 


lor custom de l j | } ad mounted 


| t 


plant in the indust: 
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' thank he r 
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Revamping a Gasoline Plant ? 


Arnold 


i 
eld ( 


Ana 


Here’s something to consider when you want ™ | 
to increase capacity. 


WHEN A MODERATE increase 
in natural gasoline plant capacity is 
required, the operator frequently has 
this choice to get the increase 


® Purchase and install new equip 


WAYS TO INCREASE GASOLINE e col the performance of exist 
ing equipment 


PLANT CAPACITY He will con ider the cost of pul 


chasin and installing the new equip 
ment ersus the cost of remodelin 


If this equipment is Then you might increase your a ia ala a 
limiting capacity . . . plant capacity by... veigh the value ol —— 

Oo down time ther benefit 
come trom an earlier on-st1 


hould i1SO he noted Here 


Wet and dry gas scrubbers Installing mist extractors Bey san rage ee aco s 
the performance of plant equipment 
Absorbers Increasing column pressure . . . Bort adage , - on ae 
installing newly-designed trays encounheted. M thoes seal the 
or packing Breage or pli 

ible to increase 


Stills, strippers and Same techniques for absorbers 


r another. Con 


fractionators helped out scrubbers of thi 


extracting § tvpe by installin 
knock-out drums ahead of them 


Fired heaters Adding tubes to convection [he capacity of the absorbers cat 
. be increased by raising their operatu 

section is uate 

ure if they are not already op 

erating at the maximum safe workin 
° ° . re ure Where excessive carry-« 

Steam pumps or engines Adding superheaters to boilers Fe eae ie eee 
oO absorpuo Ol Vvitn ‘ esidue 


va limit thie throu nput Increase 


capacity can often be obtained by i 


Piston pumps Increasing speed or changing | ay | 
talling pac oO wire mesh above 
fluid ends top tray. There are several design 


tray b ibble cap and tower packll 


vailable today VILOSE ponsor claim 


Centrifugal pumps Increasing speed or size of that they will give greater oil and 


handling capacit per square foot of 


impeller tower area than older design 
L hese possibilitu ipply alse 


still strippel and tractionat« 


Compressors Installing new-type power cyl- sag ape “gr 
inders . . . supercharging loading on 


Ppropanizer 
- . . . rectiher, u " plant is not alread 
Cooling Towers Installing air cooling ahead of equipped with one. The rectifier cat 
° he des med and operated Oo ene 
water-cooled sections —_ ign Abe A spun to re ; 
ethane, and propane if desired, fro 


the rich oil before it enters the 





lhe addition of a rich oil rectifier will 


however, decrease the amount of oil 


the 


oil he ating 


lor main absorbers and 


the 


available 


increase and coolins 


load somewhat 


Where fired he aters are 


heating, it is sometimes possible to in 


ised for oil 


crease thei output by adding tubes to 


the convection section Likewise i 


steam pumps or engines are used, and 


the boilers are not equipped wit! 
superheaters, the equivalent of an in 


crease in boiler Capacity can be ob- 


tained by superheating the steam used 


for powe! 


It is possible to dec reas the load on 


cooling towers by installing air cooled 


sections on the hot streams ahead of 


the water cooled sections It is also 


possible to convert some atmo pheri 


type cooling towers to mechanical 


draft type towers and secure an in 


crease in Capac ity 


If piston-type ised if 


| pump are 


may be possible to increase their out 


put either by increasing thei speed o1 


fluid Witl 


trifugal pumps ethe ! : n 


by changing ends cen 


Spe ed or an 


Increase 
ripe Ile r may do the ob 
If it 


re ire 


the increased 


drop throug! 

become 1V¢ 
the multipa 
possible to the 
rop by red icing thre a unber 
of passes. If 


used on the 


equipment ind 


the equipment is. of 


it may be reduce 


ure d 
turbulence | 


hell hell 


ure drop « il hye red iced by 
plate pac 


ing the turbulence OF | 


[he 


motor 


pressure drop throu 
i i 


ilve mia b too | 
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Lower Molecular Weight Absorption Oil ? 


Advantage of low molecular weight lean oil is based 


on its higher mols per gallon relationship. 


YO! CAN IN(¢ REASE <« ipacit 
or efliciency of existing absorptior 


plants by lowering the 


Phi 


requiring 


weight of absorption 


has the advantage of 


or no capital expendit ire It ma 
Ktraction 


ised to increase ¢ const 


ibsorber wet mas and iean 


105, 


molec lial 


int 
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Lower Molecular Weight Absorption Oil. . . 





40) to $2 


about 


and molecular weight 


typi al 
to relatively napheni 


Lhe 


oils hat e 


175 hese data apply 


California oil 
Mid-Continent 
higher gravities for the 
we ight 

The ady 


weight lean oil i 


more paraflinu 


aime 


molecular 


antage of low molecular 


based on its higher 


mols per vallon relationship For a 


riven number of gallons circulated, 


more mol ol howell molecular weight 


oil art circulated however Capacities 


of absorbet strippers, pumps, and 


heat exchangers remain primarily a 
function of the number of gallons ci 
culated, Mathematically, the lower 
mols per gallon operates through the 
absorption factor developed in the ab 
sorber. Using 200 vs. 175 molecular 
weight oils as an example; at constant 
gas rate and at constant oil rate in 
gallons, the increase in absorption fas 
tor on going from 200 moleculats 
weight is a 


1.14, 


weight to 175 molecular 
number approaching 200/175 
or a 14 percent increase 

A ratio developed in this manner 
may be considered to be the ap 


The 


advantave ratio is somewhat less, de 


parent” advantage ratio actual 


pending on the operating pressure of 
Again 


the effect of pressure operates through 


the absorber mathematically 


the relative importance of the lean 
oil term and the moles extracted term 
in the absorption factor function 


As an 


for averart 


approximate rule of thumb 
California gases, in the 
50-100 psig range the actual/apparent 
advantage ratio is 1.0. As operating 
pressures rise toward 900-800 psig, the 
actual/apparent advantage ratio d 
(in the above ex 


psig 14 


advantage As pre 


creases to about 0.7 
ample, at 9U0U percent x 0./ 

10 percent 
sures rise above 800 psig, an effect of 
relatively increased solubility of met! 


ane in the lower molecular weight 


oil becomes and in the 


1500 


mniportant, 


psig range this effect operates 


sufficiently to return the actual/ap 
parent advantage ratio to 1.0 
Reduction or elimination of lean oil 
make-up is usually a byproduct ol 
maintenance ol low molecul ir weight 


ideal 


operation simultaneously maintains 


oil in the plant system. The 


low molecular weight oil, low oil 


150 


vaporization losses to discharge gas in 


the top of the absorber, and a bal 


anced total system volume of oil 


In considering low molecular 


weight operation, the economics of 


lean oil losses out the top of the ab 


sorber are important. As the oil mo 


lecular weight is lowered, the lean oil 


losses tend to increase and for each 


plant situation there is an economic 


optimum balance between losses and 


molecular weight. To arrive at the 


proper balance is somewhat difficult 


because of limitations in our calcula 
tion and analytical tools 

[he present CNGA lean oil vapor 
pressure method for estimating oil 
losses to discharge gas is satisfactory 
for losses of unstripped light ends in 
high molecular weight oils, but pre- 
dicts higher vaporization losses than 
actually are realized for low molecular 


A CNGA 


currently is working to develop an- 


weight oils subcommittee 
swers to this problem 


The 


achievement 


following items affect the 


of the ideal plant oil 


operation 
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1. Stripper Operation. Preheat 
temperature, stripping steam, and re- 


flux rates affect the front end char- 


acteristics of the lean oil and the split 


} 


between lean oil and gasoline. The 


gross tront end characteristics de 


termine the absorber lean oil losses 


and the oil-gasoline split affects the 


plant oil volumetric balance. 

2. Stripper Control. Good instru 
mentation and control are particularly 
their effect or 


important because of 


plant oil balance. Large volumes of 
intermediate boiling fractions belong- 
ing to the equilibrium system oil may 
be lost to gasoline during even short 
times of poor process control. These 
fractions enter the plant only at a 
limited rate, and their loss has the net 
result of a loss of plant oil volume 


and use of purchased make up oil 


3. Stripping System Design. ‘I hx 
stripping system must have the frac- 
tionating ability to separate properly 
both 


discharge 


lean oil and gasoline. If very 


low oil losses to gas and 
very low molecular weight oil are de 
sired, a two-stage fractionating system 


of some type is required. 


4. Intake of Heavy Ends. Th 
greater the input of heavy (not neces- 
black 


gas, the easier 


sarily oil) ends in the intake 
is the maintenance of 
a proper low molecular weight oil 
The inclusion of some drips, perhaps 
otherwise excluded from the oil, may 


assist in some plant situations. 


5. Reclaimer Still Design and 
Operation. ‘The reclaimer still should 
have the ability to make a good split 
between black oil and useful absorp- 
tion oil. If relatively large amounts of 
black oil are to be excluded from the 
plant, attention should be paid in still 
design and operation to the amounts 


black oil 


of useful oil lost with the 


bottoms 


Plants having reasonably good frac 


tionating strippers with good inst: 
mentation and control, having proper 
reclaimer systems, and having normal 


ends, should 


be able to realize the benefits of simul- 


amounts of intake heavy 


taneous low molecular weight lean oil 
and near or complete balance of sy 
tem oil vol ime 


] 


these articies 


The material in two 


by Arnold and Hull originally was 
presented at the CNGA fall meeting, 
Los Angeles, October 13. 
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What's Happening to Gas Contracts ? 


Rising price of gas has forced out uniform contracts; now most contracts 


are tailor-made. 
John O. Sue 
Coastal Trans: 


DID YOU 


contract? 


ever try to analyze a 
gas 


but 


They seem compli ated 
be hind 


lake the pos tion, of the con- 


there’s a reason every 


clause 
tract makers and you'll see why they 


are no longer uniform 


There were times when a great deal 
of importance was placed upon uni- 


formity of was contracts within a cer 


tain area or under certain conditions 


Contracts with uniform provisions 


1] 


worked reasonably well when gas had 


very little value however as the pric i 


of gas and the produc ts extracted from 


gas increased, it became important 
that negotiations for the sale and pur 


chase of gas be more closel st idied in 
order that the equities among the par- 
ties be in accord with present day 
values when consideration is given to 
all of the facts 


prese nt 


and circumstances 


To arrive at a fair and rea 
sonable conclusion, these points must 
be considered 

Price? 

Pressure? 

Dehydration ? 


Deliverability 


Variation in rates of deliver 
Number of year 
last? 

Distance 


the supply will 
from the main line 
gathering line o1 plant 
Hydrocarbon analysis? 
Will the seller 
from the gas 

What product 
ep.T.U 


If the products are 


extract the prod 


uct 


will he extracted 


of the ga 


to he recovered 


the buyer, then it become nece 


iry that an agreement be reached on 
what prod icts the buyer will recove: 
from the gas and what the 


receive In payment for the product 
recovered 
Since most gas contract 
for a period of years, it 1 
that careful consideration be 
all factors that will be inv 
rving out the terms of the agreement 


If ga 


short 


extended over only 


and 


contracts 


period of time ey 


under the agreement 
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Pere 


ried out by the parties negotiating the 
little 


writing the un 


i 


agreement, then there would be 


need for reducing to 
derstanding between the parties how 
ever, in actual practice contracts are 
usually written to cover a long per 


Also thie 


wt seldom carry 


of time partie 


contr 


be performed 


I 


contract oh it makes it nece 


the contract set ou 


e trade between ne condition 


itions for wctice heen 


the first thin advanta is for 


In opening negotl 
i 


and purchase of ga 


he con idered whether or not thi to them 


itually 


of the point that o 


beneficial to me the 
hor Id he 


iade of 


trace would be m imation the \f 


pom 


all parties concerned If all parties will memo! 
be benefited by the 


then 


conclu ion of the mu 


should he memoranda 


on 


contract, an etlort 


made to consummate the trade 


the other hand. if there is anyone af 


fected by 


would not be benefited 


the Cc nevotiation 
then the nevo 
tiations should be terminated 


During 


tract both parties 


the negotiations of a con 
hould keep in mind 


that the points agreed upon must be 
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This plant almost died 


FIGURE | 


This Plant's Going Modern 


Phillips is rejuvenating one of its oldest gas- der this 
oline plants. Here’s how they will do it. 


R. J. Brosamer and P. E. Goth, Jr. 


Bartlesy 


rrittir retr eur ( mt 


\N 


program l 


EXTENSIVE 


bemnyg 


modernization 
Phil 


ram 


carried on by 
lips Petroleum ¢ ompany at its ¢ 
In ( 


interesting 


natural gasoline 


Lexa 
example ol how ome 
faced 


from highe re cost 


plant rane 


County [his is an 


natural gasoline 


produces with the increasing 


| 


quecze reyuvenated 


in old plant beset with “the ills of 


ob ol \¢ 


capacity to 


inethiciencs equipment and 


insufficient handle all of 


the va ivailabl 


Crane plant formerly known a 


McCamey plant Vil 


con tructed 


the first Phillip 
Phillip 


in the 


and the econd 


yperated natural gasoline 


West 


Cration mn | itbary 


plant 
Whi mn put 


1999. ¢ 


Lexa wea Into Op 
rane plant 
what Wal then 


Pool 


unit were 


from 


) | 
proce ead 1 


known as the Church Four le: 


oul distillation used in the 


original peant to process a peak vol 


MI0.000 cubic feet day 


Ther 
’ 
plant hot 


flare 


ume of 35 per 


t casinghead ga idue ga 


stream from. the used for 


fuel, was burned in a and the 


Crane plant inlet gas volume climbs to new heights 


of the di 


shut down and salvaged 


tiliation units 


During 


thi period a 


plant was 


small residue treating 


installed to sweeten the ex 
tremely idue gas for 


Dose | 


and 


sour re fue] pul 


ie liquid product was trea 


a finished gasoline through 


1 sold as 
terminal constructed on the 
and Santa Fe Railroad 
McCamey, Texa 


1940’s saw oil 


a loading 
Panhandle 
right-of-way neal 

Vhe 


illowable 5 


middle and late 


increased which caused 


varlou producers to develop other 


iré€a around Crane plant This de 
velopment ultimately resulted in the 
extension of the McElroy Pool 
called the Church Pool 
and the discovery of the 


Jigger “Y” 


have been connected to Crane plant 


earlier 
to the south 
Adan 


the east, which 


..» but it’s rising again 
an 


Pools to 


Increased prices for oi] and new well 
comp!etion methods also have spurred 
development of the area around Crane 
plant which has made an increasingly 


rreater volume of gas available for 


proce sing 


Phillip 


as purchaser, in 1948 


contracted with a majo! 


for the sale of 
low pressure sour residue gas from 
Cram plant and residue deliveries ur 
contract commenced in 195! 


\ ra 


plant increased, both Phillips and the 


volume available to Crane 


residuc purchaser’ s facilities became 


overloaded, whic] nece itated the ne 


lation of a supplemental residue 


result of this sup 


Phil 


pur ha er are ¢ 


contract a 
a contract 
2o+t 


liquid asoline product wa 


| 


mixed with crude oil and transporte¢ hand 


to the Gulf Coast 


In | the low 


ind 


their facilitse to 


price ol crude oil 
tate regulation of oil produc tor 
volume of oil 
Churc] Pool 
reduction of the zed 
Plant. The ga 1 vO 


dropped © le 


reatly curtailed the 


produced from the 


vhich resulted in a expanded 


ra volume to Crane ch origina 


Litre ol Val vh i 
ot belheved a iullable in the area 


The 


olume in the 1930s 


third of the Field Line Expansion 
he | ie Figure | 1 


t 
} itl i comple 


ion of new wells and 


\ f exist ( ha 


Fractionator 
Ketth 
Product 


800 Lb 
Residue 


50 Lb 
Residue 


Fractionator 


Component Inlet Gas Feed 





McEl- 
roy Pool, requiring an expansion of 
the field system in the North McElroy 
field. When 


signed, cognizance was taken of future 


volume of gas available in the 


new facilities were de- 
drilling possibilities so that the new 
system would have sufficient capacity 
to handle the forecasted future volume 
Due to the 
of this gas (see 


ol gas extreme sourness 


Table 1 


pipe line corrosion is a real problem 


analysis 


Plant Modernization With the 
execution of the suppleme ntal residue 
igreement, Phillips Petroleum Com- 
pany immediately set in motion plans 
for the modernization and expansion of 
Crane Plant to handle increased vol 
imes of casinghead gas and to process 
Eight 


dred pound absorption, together with 


the gas more efficiently hun 
a two still type distillation unit, proved 
to be the most practical method of 
processing the high pressure gas, ‘The 
remainder of the casinghead gas is 
processed at 50% through one of the 
present 600,000 GPD lean oil circula 
tion distillation units 

Basi 


consideration in design wa 


the maximum use of existing equip 
ment The low 


entially the 


pressure unit Is ¢ 


same as before 


The 


converted to a 


plant 
modernization other low pres 
high 
pressure distillation unit by installing 
high 
tripping such as vent tanks heat ex 
still 


Rearrangement of heat dissipation 


ure unit Was 


facilities necessary for pressure 


chanvers and a hiel pre ure 
equipment made it possible to use the 


natural draft cooling towers in 


the plant. The old 


three 
fractionator witl 
closed coole rs Was erved by a separate 
towel! The new fractionator heat load 

i hifted to atmospheri 


distillation tower The ga 


coon 
Coll In the 
ferred trom 


old Irae 


with operational! peak 


treater heat load was tran 


the distillation tower to the 


tionator towel! 


load continuing to ! ed hy the 


j 
( 
I 


istill ition tower! 


I he dephlegmato: reflux 


cooling load was removed from 


distillation unit tower and 


With thi 


a ten-bay ext nsion wa 


placed 


ir fin service arrangement 


required 


e present six deck distillation unit 


r for ‘ le; l, tractionator 


coolin The 


nine-deck cooling 


ind process stream com 


pre Or engine lowe! 
ontinues in engine vater cooling 
Vice 
The 1504 steam syste ised 
normal] plant steam 
a package type 
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FIGURE 2—This will be the flow when the modernization and expansion program is completed 





talled to supply steam for stripping Process Flow = |} uur low pre 


in the high-pre ure still Pump were ure ga mothe 1t absorber and 


rearranged on the compressor v1 \“ ion in the BOO# 


vater circulation and vas treate! ‘ i tacted with absorp 


we to utilization 


Vain maximum 


available pump ! pressure ibsorber 
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Gas Balance [he 1 
chaser’s 
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Phrot 


n Figure ‘4 I LiStill 
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ition unit oll 
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por \ 
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dual di 
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This Plant's Going Modern . 








FIGURE 3 
gasoline is stripped from the oil in a 
50+ still. The gasoline stripped out 
to the 
unit make tank, Vapors from this tank 
blended 
with the liquid as it is transferred to 
the 150+ 
The light 
high pressure still are condensed in a 


250+ high-stage accumulator 


in the low pressure unit passes 


are recompressed and coil 


high-stage accumulator 


gasoline vapors from the 


An increase in fractionation Ca- 
pacity and efficiency was obtained by 
replacing the 2507 fractionator with 


a new 500# fractionator. Raw easo 
line in the accumulators for each unit 
is fed thru heat 


{fractionator for 


exchangers to the 
‘The 


deethanized kettle product, after heat 


deethanization 


exchange and cooling, is transferred 
to Phillips’ natural gasoline gathering 
system 


Sweet 


ack umulator, 


vapors from the high-stag: 


compression gasoline 
flash tank, and vent tanks pass to the 
2 OF 
equipped with an oil intercooler to 
Sour 


vapors 


reabsorber. ‘This reabsorber is 


improve absorption Vapors 


which include the from the 
fractionator reflux accumulator, pa 


to the 150+ reabsorbe: 


After a detailed 


determined to be 


Gas Compression 
evaluation, it was 
economically feasible to replace the 
obsolescent 400 brake 
power twin tandem field gas compres 


increased ga 


eleven horse 


sors with newer type engines 


modernization and an 
handling capacity required the instal 
lation of 4680 bhp in the plant. The 
old 


continued in service for recompression 


style horizontal units are to be 


and some raw gas handling. A closed 


In 1930, the McCamey (later Crane) looked like this 


cooling water system was added for 


The 


ystem serves the 


the new COmMpressors present 


open cooling closed 


coolers lube oil coolers and hori 


zontal compressors The open system 


deck ele 


1600-barre! 


water 1s cooled in a 


vated 


nine 


tower set above a 
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FIGURE 4—Now, modernization program will enable plant to handle 
more gas than was originally believed to be available in the area 


storage 


tank 
Utilities 


pe wer now 


With 
availabl 


bye economical to salvage the genera 


rf liable 


it was found to 


elec trie 


tor engines and purchas« power, ‘The 


prese nt enerator engines became ob 


solescent and were too expensive to 


operate, As previously mentioned, one 
5004 /hour, 275+ boiler was added 
to provide stripping steam to the high 
pressure still while the present 150# 
boilers supply all other plant steam 


needs. Water is obtained from a wate 


station located 12 miles northwest of 


the plant 
Safety— Necessary precautions 


against the possibility of fire and ex 
plosions have been taken Explosion 


proof motors are used throughout 


Manual and automatic electric shut- 
down systems are provided for the 
compressors, rich oil heater, and boil 

‘vent of a casualty in the 


close to these items. lines 


Fire 
were rerouted to cover adequately the 
area expanded and a new gasoline 
driven fire pump was installed in the 
A steam 


reciprocating fire pump is located in 


north area of the plant yard 


the south area of the yard 


Controls—In 


modernization, a 


} eeping with plant 


new control room 


was constructed to house controls and 


meters for the high pressure distilla- 


tion unit, fractionator and rich oil 


heater. To ease plant operation and 


to provide a quick method of check 


ing various vital process stream tem- 


peratures, a potentiometer was in 


stalled in the control room. The con- 


trols and meters for the low pressure 


wt te 


unit remains essentially the same 
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One pump handles this job! 


FIGURE 1—The real heart of the flow is the bleeder type lean oil pump 


Check This Plant's Pumping System 


New Perkins gasoline plant has simplified oil pumping set-up; here’s the 


complete story on the plant design. 


R. W. Bucklin 


The Flour Corporation, Ltd., Houst 


THE SIMPLICITY of the oil 
pumping arrangement is probably the 
outstanding feature of the Perkins 
Gasoline plant. The real heart of the 
plant is the bleeder type lean oil pump 
which satisfies two pumping services 
at the same time and is the only oil 
pumping service. This unit pumps the 
total lean oil stream through its first 
two stages where the deethanizer re- 
flux is bled off. The remainder of the 
April, 1956 
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lean oil stream is pumped through the 
final three stages to the absorber. be- 
sides doing yeoman pumping service, 
this 470-hp pump is driven by a 
steam turbine which is the key to the 
use of steam for all plant heating re- 
quirements. The turbine exhaust is 
the main source of the 60 pounds-per- 
square-inch-g ive steam required for 
the fractionation section reboilers 


The process units consist of a con- 


ventional absorption oil plant with 


rich oil deethanization, and a frac- 


tionation section for production of 


propane, butanes, and natural gaso- 


line. Only five operating pumps are 


~ 
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required for the entire process section 
ol all of 
have relatively mild service condition 

The the 
unit feed pumps are the prime mover 
the the 
On to lower 


Phe 


tray 


the plant and these pump 


lean oil and fractionation 


since 


unit proces 


for proce 


highe I 


from pres 


flow 
ure in both portions deethanize1 


ha 


heat exchange 


multiple intes and bottom 


which is accomplished 


avity rather than forced flow 


i¢ Perkins Gasoline plant which 


about even miles t ol 


Coke ( 
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Lexa 
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Silver in 
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of 


itial plant total 
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Compressor Plant | hic 


COMpressor plant includes seven, two 


pres nt 


cycle, turbo-supercharged gas engine 
with a nominal 
Fac h 
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driven compressors 
ol 2000-hp each 
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mediate 


rating ma 


two low pressure inter 
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tank } 


atmospheric pre 
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tions in the cooling tower 


Appree iable 
the 


condensate which 1 produced in 


econd tave discharge crubber I 


third stage 


the 


pumped the inlet of the 


cooler to mcrease 
the absorber feed 
ol the 
No muffler 


exhausts 


nares ra 


net condensation of 


Design feature sol 


compre 
are re 

An 
ystem 


and 


plant are several 


quired on the engine 


integral 
bualt 
discl 
talled 
be 


chines 


pul ation dampe ning 
Thipore uction 


Thi 


requirement 


in the ce sor 


larve tem ultimate in 


hor epowe! wil 


iccomplished with only 14 ma 


Thi Cx] 


compli hed with 


insion will be ae 


1 parallel even-unil 


installation. Certain ultimate require 


ment ich a portion oft the caven 


iter, and starting au 


the 


er air cooling w 


ten is well a complete lube 


TABLE 1 
Design Conditions—Perkins Gasoline Plant 
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(he mechanical design of the rich 


oil deethanizer IS sore what unique 


The absorption section has 24 tray 
it 24-inch pacing Extra tray spacins 
] 


Intercoole! 


Phe 


tom stripping section has 20 trays at 


is used for gravity flow 


between trays 8-9 and 16-17 bot 


24-inch Extra tray spacing 


I 
re boil rs 
Phe 


large 


Spacing 
ire used for gravity flow side 
trays 32-33 and 38-39 


high 


he le Ww 


between 
skirt and a 


the 


tower has a 


irge section bottom tray 


which are utilized to provide sufficient 
loss 


head to overcome the 


the 


pre ssure 


through bottoms exchanger and 


bottoms reboiles 
Che 


is heated by 450 psig steam which 


deethanizer bottoms reboile: 


not controlled Lhe bottom tray strip 
flow controlled by 


bypassing directly to the still any ex 


ping vapors are 


cess vapors generated in the reboile: 
[his control is accomplished by us¢ 
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control 
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FIGURE 2—Process area: Certain parts are designed for an ultimate feed gas rate of 105,000 
Mscf per day 
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Check This Plant’s Pumping System... 


FIGURE 3—Compressor station before completion 


During 
of the year liquid 


available to condense vapors 


a substantial part 


sub cooling, which usually eliminate: 


the need for any subsequent water 
cooling of the produc ts, occurs In the 
flooded portion ol the condenser. No 
level controller 1S 


flooded 


cxXCess pre ssure 


required on the 


reflux accumulator, but an 


control station, which 


is usually blocked in, is provided to 


vent non-condensible light ends 

The absorber residue va l sweet 
and needs only to be dehydrated for 
pipe Solid bed type 


regenerative dehydrators are provided 


line transmission 


for the sale 5 VAS, and al 4) for the pro 
pane product. Both units utilize a high 
alumina ck which 1S 


activity siccant, 


designed for a water pickup of about 
10 percent Ihe natural gasoline prod 
uct is sweetened for sale by a copper 


chlorick type treater 


Storage and Loading —l'ive days 
storage of propane, butanes, and 26+ 
RVP gasoline is provided at the plant 
site. Seven horizontal propane storage 
tanks have been provided. The bu 
tane and gasoline storage consists of 
three horizontal tanks and three spl 


roids, respec tively 














a rail and truck load 


Silver 
each of the plant liquid products. A 


line to 


A pipe 


inv point in 1S provided for 
20-mile rail spur line, built especially 
been com 


pleted between Silver and Maryneal 


for the plant products, has 


Lhe natural rasoline production 


pipe 
ated near the plant or to Sil 


ver. Vertical product pipeline pumps 


pumped either to a raw crude 


line lo« 
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which are motor driven, are provided 


to load the dail prod iction of each 
product in an eight hour shift 
Plant Utilities —Ihie initia! 
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» O00 


ove! 


all plant steam requires ap 
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The ulti- 


requirement in 
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of 450 psig saturated steam 
mate 450 psig steam 
cluding a butane splitter is about 130,- 


Three 


a nominal rating of 


OOO pounds per hour 00) psig 


with 


boilers, eacl 
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2/00 and a maximum continuous 


of 335,000 pounds per hour 


been installed for the initial re- 


quirements. No spare boilers are pro- 
vided, since the plant can be operated 


with either reduced recovery effi 


ciency, or reduced throughput during 


1 
boiler In pection Oo! 


periods of main- 
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No mufflers are required 
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on the engine exhausts. 
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a treater, de with 
high pressure condensate, and fed to 
the boiler. A sulfite chemical injection 
pump is provided for direct feed to 
the deaerated feed water surge tank 
Individual phosphate injection pumps 
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or ul preferred, the controls can be set 
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boiler plant is set up for 


feedwater make up, pres 


ence of silicates in boiler feed- 


water Exclusive of 


used for 


stripping §& 


process purposes the plant 








FIGURE 4—Storage area 


perates with essentially 100 percent 
condensate makeup 

\ detailed cost comparison was 
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FIGURE 1—Sample of gas can be taken directly from the source into this apparatus 


Do You Test Heavy Hydrocarbons in Gas? 


Then you will find this method a real help. It's more accurate than any 


existing tests. 


B. A. Eckerson and C. J. Walters 


rnia Resear rporation, La Hak 
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components cannot be measured ac- 


curately and identified. An additional 
when 
field and 


the laboratory lor 
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samples are collected in the 


transported to 
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analysis. Under these conditions, en 


trained 


settle out and vaporiz d fractions may 
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condense or he idsorbed on the walls 


ot the vessel 


In the test method given here, the 


sample of gas 1s taken directly from 


the source into the analytical 
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ratus where the pentanes and heavier 
totally extracted 
Hundreds of feet of 


through the 


in the gas are 
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and 
cub 
gas can be passed unit 
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such tests 
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enough for 
BP 


and gravity 


material laree 


as true boiling point 


tion, molecular weight 


determinations. Cuts taken during the 
I'BP fractionation can also be subse 


quently identified by gravity, molec 


lar weight, and infrared measure 


ments 
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FIGURE 2—This electrical system controls coiumn pressure 
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When the kettle liquid rises above 
the level of 


in the thermos, heat input from the 


dry ice-propane mixture 
atmosphere CAaAUSCS the CXCCSS propane 
to boil off 


of gas has been passed through the 


When the desired amount 


unit, flow of gas and propane is shut 
ofl the 


mospheric temperature 


and trap is warmed to at 
Removal ol the sample is aACCOIN 


The 


and 


plished in the following manner 
to the kettle and the 
outlet of the trap are closed by screw 


inlet inlet 
clamps and the trap detached. ‘The 
valve in the column discharge line 
is closed. An evacuated high pressure 
container is immersed in a dry ice- 


propane mixture and connected to 
the kettle inlet ice-propane 
bath is removed from the kettle and 


as column pressure builds, the kettle 


The dry 


liquid is drawn into the high pressure 
container, 

When all of the liquid has been 
drawn into the container, the valve is 
closed, the kettle is again immersed 
in the dry ice-propane bath and fresh 
propane introduced to flush the col 
umn and kettle. ‘The additional liquid 
is then transferred to the sample con 
tainer. The container holding the so 
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material in 
detached 
the 


heavy 
is closed ofl 
kettle. ‘The 
meters are 


In the 


lution of propane 
the 


test 


and from 


readings on dry 
this time 


the 


recorded at 
laboratory, solution in 
the sample container is totally trans- 
ferred to the kettle of a low tempera- 
The 
liquid in the trap is also transferred 
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rinsed volume 


ture fractional distillation unit 


through a dryer 


trap 1s with a small 
of liquid propane. ‘The propane and 
off The 
residue consists of the total pentanes 
the 


through the apparatus 


butanes are fractionated 


and heavier in dry gas passed 


Lhe sample of 
dry gas is determined by material 
balance. 


ured by 


volume of propane as meas- 


the dry test meter is sub- 
tracted from the total volume of 
the 
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the low-temperature 
the the 
propane used to rinse the trap should 


the 


oas 
The 


components 


discharged from column. 


propane and 
taken off in 
fractionation of 


residue and 


be included in material balance 


The 


recovering 


efficiency of the 
the total 


tanes and heavier cannot be evaluated 


Accuracy 


method in pen- 


directly. Preparation of a_ synthetic 


test sample is impractical because of 


the large volume of gas and trace 
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quantities of heavier material in 


volved. However, an estimate of 
the recovery can be made by treating 


Lhe 


the column is saturated 


the process as simple absorption 
ras entering 
with propane in the kettle and lower 
section of the column. 

the 
pane vapor entering the column can 
Tak- 


ing the propane rate at 40 cubic feet 


Under these conditions, pro- 


be assumed to totally condense 


per hour and the sample gas rate at 
100 cubic feet per hour and estimat- 
ing the average column temperature 
85 F, 
tion factor is calculated to be between 
90 and 100. With a 20-plate column, 


to be the isopentane absorp- 


it appears safe to assume that the iso- 


pentane and heavier are totally « 
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Rail Transportation Takes a Big Bite of Propane Price. . . 


For $.04 Propane at Plant - aad Tankcar Rate. Delivered Price 


| } (7 | 
Tulsa to New York State $ .08 per gal. $ '.12 per gal. 
_ West Texas to Carolinas .063/s «10/s 
North Texas to Minnesota 045/, .08 °/s 














Propane Market—WhatY ou Should Know 


Other hydrocarbon fractions are propane’s biggest competitors; only change 


for price rise is a general increase in entire market. 


R. W. Linehan 
Anchor Petroleurn Comgy 


HOW YOU look at the propane nts as cheap a delivered price a 
market depends upon whether you possible, and onstantly on the alert 
are a piant operator, marketer or con to WSs positior Phe markete 
sumer, but here are facts that all LCS) oO have combination ¢ 
three can start with interests that promotes the maximum Natural Gasoline 
The plant operator desires and novement of product, that is, a higl : 
needs a higher average price for hi U ice so that the prod icer be tt Development¢ 


product at the plant The consume: ey cl eing paid enough to wat! 
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FOB the plant is les 
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portation cost 
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fuel 
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total delivered cost Then too the S¢ 


other fuels are mose easily handled 


because they do not require pressure 
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ulting unit freight, and 
itself 1 
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methods 
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In the case 
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of pipe line thousand barrel 
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ol movement 
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type 
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then is collecting 
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to make the pipe line feasible and suf- 
origin torage in the case of 


to hold the produc { 
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barge Chen, too 


the point of delivery must be able to 


handle large volume 


In the case of pipe lines it almost 


certainly means a chemical raw ma 
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wes and delivered to the consumet 


When 
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tankcar 
the end of the pip 
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that working 
either of 
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When 
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around each outlet can_ be 
ot the 


f pecially in the Ea 


because high local freight rate 


In the case of barges the 
nomical means is in the us of the 
multiple or integrated tow In order 
tankcar 
West Texas a 
18,000 barrels of propane per 
necessary 1f your destination 1 
have 
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industry that 


to compete price wise with 
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mediate and the Phill ps Sham 


Texas 


completion of two project 
to the 
fron 

mont 
Already in existence 
into 


from Borger 


several inter 
tap 
Line from the 


rock panhandle 


nder construction 1s 
Gas from South 
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day It may be aid therefore 

general propane production can meet 

urrent demand 
here ir¢ ‘ 

ind thi pas 

first propane hort 
nter ol 1955-1956 
dest for several 
try had to do quit 


meet omn 


at indby 


installations wh 


mand ol industrial 
uns d wher 
i as Ser 
only hap 
Price -Since tl st 


wintel 
hortag eved that 


Hine! 


ber 1 


it At 
movement 
the propane pri t result 
ioned 


from a higher butans 


by a tight butane m 


Trends and Future 
the propane market 
more 


vr fuel and particularly 


lapted lor uch when fleet 


of equipment ar operated around a 


, 
relatively fixed itinerar Inasmuch 


about BO pe reer 


propane ha 


vould 


than ov percent ol ( 
line. Since usually 
ire based on cents pet 


price ol 


motor tuel t 


lumit would be reduced by f 


ol the 


() pereen 


total taxe per illon 


Storage No report on the pr 


pan market could be complet with 


out mentioning storage Lh 


irked b the enol 


pa t four 
ycal ha ( bee! te 


th « inderground stor 
lor LPG Lhe Phillip reper 


there ere approx 


mou vro 
mated that mately 
14 million barrels of torayut ivailable 
for the 1955-56 season. They further 
projected in increase of about 7 mil 
lion barrels { tl cason 
1956-5 


In 


appre 


/ 


propane 


reduce the 
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This test offers these 
advantages: 

® Accurate results 

® Realistic form of reporting 

@ Short testing time 

® Elimination of lab procedure 
© Simple and low cost equipment 
. 


But you will have cod 
¥ 


face this disadvantage: 
P® Closer attention in the field 


i 
4 


7 
] 


Take Another Look at 
The Charcoal Weight Test 


® Recent work has refined this test for liquid 


content in natural gas. 


® Nomograph presented saves 50% of the 


calculation time. 
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Horace R. Crawford* 


Sun Oil Company, Silver, Texas 


MUCH WORK in developing the 
Charcoal Weight test for the South- 
west has been done by Sunray Oil 
Corporations’ engineers and testers at 
the Snyder gasoline plant. This test 
for hydrocarbon liquid content of nat- 
ural gas was first developed by Union 
Oil Company of California and _re- 
ported by C, 8) Gard.,' 

This 


frac uuonating ability of cocoanut shell 


test uses the adsorbing and 
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FIGURE 1 


Apparatus is simple and inexpensive 


charcoal, but obviates the errors in- 
herent in recovery of the liquid from 


the charcoal. 


Theory— Only 


of the test is given here. An excellent 


a brief description 


charcoal saturation is 
given in CNGA Bulletin TS-351.? 


In general, when casinghead gas is 


discussion of 


first passed upwards through a tube of 


charcoal, only the lower section is re- 


PETROLEUM 


quired to fractionate out all of the 


heavier components. As saturation 
proceeds, pure methane passes up the 
tube, progressively saturating the char- 
coal until the methane passes out the 


top As 


“front” passes a thermometer near the 


this methane saturation 


top ol the tube, 


the first temperature 


Address The University 
al Engineering Department 


*Present 
Chemi« 
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rise is indicated due to the heat ef- 
The 


ethane saturation front likewise moves 


fects inherent in adsorption 


up the tube, displacing the methane. 
When the charcoal is saturated with 


ethane the second or ethane tempera- 


ture rise occurs Propane follows a 


similar pattern except that it par 


tially fill the pores, which reduces the 
of the 
isobutane 


fractionating ability charcoal 


The butane saturation 
front displaces most of the propane 
and gives the fourth temperature rise, 
the last 
ture rise that can be detected 

For the Charcoal Weight 
tube is filled charcoal 
weighed. It is saturated to the third 


which is generally tempera 


test, a 
with and 


(propane) temperature rise with a 


metered amount of gas. A weight in 


crease is determined and converted to 
gallons of propane plus heavier hy 
drocarbons, Hence a 
GPM is determined 


The charcoal is 


propane 


plus 


then saturated to 


the fourth (butane) temperature rise 
Air is then used to fractionate out the 
The 
crease is again determined and con 


verted With the 
footage, the isobutane plus GPM is 


remaining propane. weight in 


to gallons metered 


determined 


Test Data The results of 
Charcoal Weight tests run at Sun Oil 


Company’s Jameson natural gasoline 


some 


plant are presented in Tables | and 
2. These results are compared with 
low temperature fractional analyses 
determined at Sun’s Dallas laboratory 

Table 1 shows the comparison when 


bulb 


was two inches below the top of the 


the bottom of the thermomete1 


charcoal. The average results are 3.47 
percent, 3.37 percent, and 2.44 pet 
cent below the fractional analyses for 
propane plus, butanes plus, and pro- 
pane, respectively 

Table 2 show the results when the 
bottom of the thermometer bulb was 
3 inches below the top of the char- 
coal. The results are 1.54 percent, 2.07 
percent, and 3.29 percent above the 
fractional analyses, for propane plus, 
butanes plus, and propane, respec - 
tively. 

From these data it appears that the 
best immersion depth would be just 
Hence the value of 


over 2.5 inches, 


21 
mersion depth. This compares to 2 
inches used by Kirk.* 


inches is selected as the best im- 


Calculations 
pane plus per 1000 standard cubic feet 


The gallons of pro- 


April, 1956—PrtrroLeuM REFINER 


Sample 
No 


harcoal Weight 
ractional Analy 
harcoal Weight 
ractional Analy 
harcoal Weight 
ractional Anal 
harcoal Weight 
ractional Anal 
al Weight 
ractional Anal 
harcoal Weig 
ractional Anal 
harcoal Weight 
ractional Anal 


harcoal Weight 


A 


Comparison 


Sample 
No 

0 ractional Anal 
harcoal Weig! 
ractional Anal 
harcoal Weight 
ractional Anal 

mal Weight 
ractional Anaty 
harcoal V 
ractio 


harcoal We 
ractional Ang 
harcoa!l Weight 
ract Anal 


Weight 


mal 
harcoal 
ractior 
harcos 
racti 
mal Weight 
ional Analysis 
oal Weight 
ractional Analysis 
harcoal Weight 
ractional Analysis 
oal Weight 


hare 


hare 


Average 


of propane plus is calculated from the 


following equation 


Plus G.P.M 


Propane 


Whe re 

F; Gallons at 60°] 
plus fraction 
the 


pane 


obtained from 


ke 


(2” 


TABLE 1 
Comparison of Charcoal Weight Test With Fractional Analysis 


Thermometer 


Percent 


Immersion 


GS Fr 


Iso- Percent Percent 


Propane + Deviation) Butane +)| Deviation) Propane | Deviation 


2.44 :.6 
135 ae 


+035 


TABLE 2 


of Charcoal Weight Test With Fractional Analysis 


(3° Thermometer Immersion 


Propane + 


U8 
4 
2.032 
2 ; 
2.034 
+t 
4.800 
5.25 
3.965 
401 
5.147 
5.50 
6.608 
5.04 
2.900 
2 26 
2.477 
2.45 
5.747 
575 
3.224 
3.16 
2616 


2.87 


+ so Ws 
W 
1000 


for 
This 


the 


\ alue 


nomograph by 


Percent 
Deviation 


pro 


placing straight edge across the (¢ 


and C, 


and Sa 


diagonal s 
are both 
spective scales.) 


= Weight 


Increase in 


read 


ale V slue 


on their 


grams to 


third temperature rise 


feet of 
standard 
saturate to 
Shrinkage 


propane plus 


= Cubi was 


the 


factor cu 


Dhe 


Iso-butane Plus G.P.M 
PF, Ws 
s W, 


LOOO 


Cs 7 


F, Gallons 


conditions, 
third 


corrected 
necessary 
rise 


ft./kg. for 


fraction 


iso-butane plu equation Is 


re 


to 


to 


the 


Percent 
Deviation 


Iso 


Butane Propane 


2.605 we 


butane tion 
obtained from the 

traight 

obtained 


value 


This 


nomograph 


plus fra 
b placing i edwe 
the | 

the value of (C, 
F and Sa 
pective scales 

Net Weight increase 
Weight 
tion less initial weight 
Cub Feet of was 
standard 


across 
and 
Vertical scale) 


ilue above 


are read from their re 


for butanes 
plus alter air fractiona 
corrected to 
conditions, 
the fourth 
factor cubs 
1s0-butane plus fraction 


during 


necessary to 
saturate to rise 


S} feet/ke., 


irinkage 
for the 
Weight 
fractionation 


Propane GPM 
Iso-butane 


loss, eras au 


Plus GPM 
(;?M 


Propane 


Plus 
This 
deve lope d essentially 
by Gard.' 
tables and 


Discussion of Nomograph 
nomograph wa 
the table 


It replaces 


from pre ented 


ten heet ol 


. oe oo r - 


F ae 
Natural Gasol 


itt Development 2 4 


167 








Take Another Look at Charcoal Weight Test... 
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What you need... 


> Test Meter: A_ positive 
ment type graduated 
cubic feet 


® Thermometer: A Nurnberg Char- 
coal Test thermometer, range 40- 
180 F. ('%-degree graduations 
marked for 3-inch immersion 

® Charcoal: 6-14 mesh, at least of 
40-minute quality and essentially 
water free 


displac e- 
in 0.001 


® Balance: A triple beam balance 
with 201 gm. capacity and 0.01 
gm. graduations 

® Tube: A clear plastic with /%-inch 
ID and 24% inches long, and 
equipped with fittings shown by 
Gard 


® Vacuum Pump: Can be obtained 
from any standard 6-volt vacuum 


pump or an automobile intake 
manifold connection 
®& Gage: A range of 0-35 inches of 


water, to indicate rate of gas flow 
A manometer is acceptable 


> Pressure Regulator 


What todo... 


®& The apparatus shall be connected 





as shown in Figure 


®& The tube shall packed with 
charcoal by tapping the tube so 
that no further packing can occur 
after saturation is started. The 
charcoal is filled to within “%-inch 
of the upper tube cap 


& Weigh the filled tube 
est 0.01 gram 


®& Remove tube from balance and 
insert upper cap with the bottom 
of the thermometer bulb 
inches below the lower end of the 
cap. 


1, and purged 


be 


to the near 
Record weight 


Tt 


®& Connect tube and record meter 
reading 

Regulate gas flow with need 
valve just upstream of tube, such 
that distinct temperature rises are 
obtained. This rate is somewhat 
arbitrary, but will vary from 
about 4 inchs of water read on 
the rate gage shown in Figure 1 
for a rich gas to about 15 inches 
of water for a lean gas 

®& Discontinue saturation at a '% | 


drop after the third propan 
temperature rise 

®& Disconnect tube, weigh and re 
cord weight 


®& Record meter reading and aver 
age meter temperature 
®& Continue saturation to fourth 


butane 


ise and stop after 2 I 


drop. (Upon connecting the char 
coal tube after the third rise and 
weighing, the charcoal is still hot 
and gives an immediate “false” 
rise: disregard this rise and con 
tinue to the butane rise 

& Remove tube, weich and record 
weight 

& After the temperature of the tube 
has fallen to within 20 degrees of 


ambient 
tubs 


reconnect 
the 


emperature 
through 


and pull air 
tube, regulating with a valve 
downstream of the charcoal tube 
The air rate should be approxi 
mately the same is the gas rate 
© Fractionate with air until a mini 
mum temperature obtained 
Discontinue after a I rise 
The tube now contains the iso 

butane plus fraction 
& Disconnect tube weich indore 
cord weight If the eas is int 
tially under cuun the method 
outlined by Gard is recom 


mended 








should reduce calculation time by 50 


percent 


Conclusions. -The test described 
above is essentially the same as_ the 
one described by Gard, with the fol 
lowing modifications 


1. Operation at atmo pheri pres 


sure 

2. Iwo and one-half inch thet 
mometer immersion, instead of 
t-inch 


Phe charcoal weight test in its pre 
| 


ent stage of development is ready for 
LIS¢ with the followin idvantage 
over other test method 
1. Accuracy of result 
2. More realistic form of report 
ing result iZ., propane plu 
(;PM iso-butanse plu (;PM 
ind by difference propane 
(;PM 
3. lire required to obtain result 
short, 30 to 5O minutes on lo 
cation ind » Whhinute Cal ila 
tion is required 
4. Eliminatiom of laborator ro 


cedure 
5. Simpli t ind 


ulpmen 


6.A 


better © 


a.uation test lor a 
ri field. for reason above 
parth lial and 2 

Lhe only ipparent di idvantage of 


the charcoal we ight test 1 
Oe Is 
the fi 


cept the ¢ 


requir closet attention in 


ld than any other test e 


N.G.A 


modifications 


ch ircoal test 
of the 


following 
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Charcoal 
sidered 
1. Use of 
vith re 
i Le 
b. Shorter ove 
¢. Simplicity 


Weight test he 


might 


rubhe 


topper 1 


ultin 


SS tare Wwelg 


con 


hittings 


ill length of tube 
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Temperature instrumentation: The lean oil serves as a heating medium for the process 


Up to Date on Plant Instrumentation ? 


How much instrumentation is now economical for gasoline plants is shown 


in this description of Honor Rancho gasoline plant in California. 


Blair J. Willard 


The Texas Company 


A LOOK AT the instrumentation 
of the Honor Rancho Gasoline Plant 
proves the worth of automatic control 
and measurement of process variables 
and the installation of automat 
safety devices. Not only is it indispen 
sable from the standpoint of product 
quality control and operating safety, 
but it is also important from the eco- 
nomic standpoint, Adequate instru 


mentation means more efficient and 


safer operation with a minimum of 


operating personnel 
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Long Beac hy ( alit 


Gasoline Plant Process | hc 
Texas Company completed its Honor 
Rancho Gasoline Plant in the spring 
of 1954. This 


cated on the 


plant, which is lo- 


Los Angeles County's 
Wayside Honor Rancho, is presently 
treating approximately 11,000 Mef of 
wet gas daily. 


Wet was 


pressed in the plant from about 20 


from the field is com- 
pounds per square in¢ h to 350 pounds 


This 


the absorber where lean absorption oil 


per square inch gas then enters 


VEeTROLEUM 


absorbs some methane and ethane 


with the propane and heavier com- 
ponents of the wet gas. The dry gas 
leaving the top of the absorber is 
cooled and distributed through the dry 
gas manifold as field fuel, sales, and 
injection compressor intake for field 


injection 


Fat oil containing absorbed com- 
ponents of the wet gas leaves the bot- 
and enters the 


tom of the absorber 


first stage flash tank where a reduc- 


tion in pressure causes some of the 
methane and ethane to escape from 
the oil. These vapors are recycled by 
sending them to the intermediate stage 


of compression. Further flashing of the 
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fat oil is accomplished through heat- 
ing in the lean oil——-fat oil heat ex 
changers and subjection to successive 
reductions in pressure in the second 
and third stave flash tanks 

From the third stage flash tank, the 
fat oil flows to the direct fired heate1 
where the oil is raised in temperature 
from 


I This hot fat oil 


stripping still as feed. Steam admitted 


approximately 300 F. to 500 
next enters the 
in the lower part of the still column 
strips the oil of its absorbed hydro 
carbons. ‘These hydrocarbons leave the 
top of the still and are condensed and 
accumulator 


collected in the still 


From the accumulator, this raw gaso 
line stream 1s split so that a portion 1s 
pumped back to the stll as reflux and 
the remainder is used for the depro 
panizer feed 
[he propane product removed 
from a tray draw-off near the 


After cool 


propane is sent to 


lop ol 
the de propanizer column 
Ing the torage 
Overhead 


condensed and used for col 


vapors trom the depropan 


ZT ale 


umn reflux, De propanizer bottoms 


containing isobutane and heavier are 


used as feed to the stabilizer column 


Overhead trom the stabilizer 1 


cooled and condensed to form a 50 


pound Vapor pressure butane product 


Part of this stream is used as column 


reflux and the rest voes to butane 


storave. Stabilizer bottoms are cooled 


and sent to storage as a 16 pound 
id vapor pressure gasoline product 


Lhe lean Ol which Is stripped oil 
from the bottom of the still, serves as 
a heating medium for the 


Steam 


proces «is 


shown in Figure | upplied to 


the still is generated by pa ry hot 


lean oil through a number of 


exchangers which comprise the 


veneratlol Reboiler heat for 


propanizet and stabilizer 
nished by this lean oil 
ther use of the 
b heating the fat oil 
changers 

All reciprocatin 


are driven by dry va 


pullips 


va from these pump then 


lor plant fuel 


Control of Compressor Load 
The control of load on the gas com 
pressors 1s accomplished by automati 
cally controlling the flow « 


intake \ 


intake line 


COMpre SSO! 


in the controls 


Any Variance in iine pre 


operates 


valve } 


stream of the 


1] | 
which allows a change in in 


pressul 
to position 

[he arrangement used 
the load on the injection compressol 
consists of a diapl ragm motor valve 


ope rated by 


a double pilot. One pilot 
is actuated by the upstream pressure 


and is normally closed whereas rie 


othe pilot is actuated by the down 
stream pressure and is normally open 
In effect, this system is a combina 
tion reducing and back pressure regu 
lator which prevents overloading the 
compressor and also safeguards against 
the loss of plant pre ire upstream ol 


the control valve 


Pressure Control [’r: 
maintained at the desired 
process vessels through the 
perated diap!| ra 
Lhe valve is install 
from the vessel and 
a pilot which ts act 
pre ine 

Steam pressure 
itor 1s regulated 
cording controllet 
control Lhe cont 
nent connect ito th wn drum 
mn inere team pr ure 

incre controller o 


ontrol 


positlone d tw re 


bypassiny the 


Flow Control flo. 


controllers utilizing two mode control 


ire u to revulate mw il 


ou process treat 


t controller 


inet the position 


diaphragm motor val 


W he If 


ree proc iting 


ul the flow liquid 


jumped bi pulp 
| | 

pump speed } iried. A change in 

low results in a change in controller 


output which repositions a diaphrags 


motor valve m the pump drivi 
i line 
Temperature Control [ei 
ture control of fat oil from the direct 
heater | | der upon 
recording controller en 


Lemnpe rature 


plo ine three mode control. To 
mize dead time, or controller 
instrument 4 
fuel contro 
bulb 
output 


vhich 
An 


rough the 


narrowet! proport 


th unount 
Veneta 


umnple 


nl around 


ractionat 


pumped 
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FIGURE 2—Cooling water temperature control: This system acts as a bypass for the 


indicate carryover of from 


the depropanizer with resulting con 


propane 


tamination of the butane product 
Figure 2 illustrates the method for 


controlling the 


COMpressor lube oil 


and cylinder jacket cooling 
The 
pumped from the cylinder jackets to 
the aerial cooler and then to the lube 


oil coolers A 
the line to 


wate! 


temperature cooling water 1s 


temperature bulb in 
the oil 


changes in temperature and causes a 


coolers senses 


temperature indicating controller to 


increase or decrease its output to a 
diaphragm operated butterfly valve 


This butterfly linked to a 


valve is 
second butterfly 
that 


the 


valve in such a way 


closure of one valve occurs as 


Phis 
actS aS a bypass for the water around 
the 


the « ooling 


other valve 


opens system 


aerial cooler and thus controls 


water te mperature 

The injection compressor discharges 
at a pressure of about 2000 psi, Since 
there is a possibility of hydrate for 
mation at this pressure, the tempera 
ture of the discharge gas is regulated 


so that the temperature of the gas at 
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4& 


the point of injection 
lower than 100 F 
This is done by 


will not be 


the automatic ad- 


the 


COMPpresso! 


justment of louvres on acrial 


the 
A temperature bulb in the 


cooler whic h cools 
discharge 
gas line from the outlet of 


the 


discharge 


the cooler causes action of a 
pneumatically operated positioner 
the 


amount of au 


which either opens or closes 


the 
passing through the cooling coils 


Liquid Level Control 
level control in this plant is quite ex- 
that 


louvres to vary 


Liquid 


tensive so only a 


minimum 
amount of attention is required by 
the plant operator Liquid level con 


For 


the dumping of liquids from the com- 


trollers used are of two types 


pressor interstage scrubbers, a float- 


less liquid level controller is used 


This type depends upon the static 
head of liquid in the vessel to operate 
a pilot which in turn operates a dia- 
phragm motor valve 

The other type, which is used on 
the process vessels, is a float operated, 
These control- 


pneumatic controller 


PETROLEUM 


water around the aerial cooler 


lers employ the conventional nozzle 
and flapper action to provide opera 
tion of the control valve. With pro 


portional they art 


band settings, 
widely used on vessels where liquid 


Since 
interlace 


surging is encountered they 


are excellent for service 


they find extensive use on oil-wate 


separators 

The liquid level controllers on the 
fat oil surge tanks are a good exam 
ple of the application of this float 
The 
reverse acting in this particular cas 
The located on the 
vent line flash tank. As the 
decrease in 
the 


which Causes an increas In 


type controller controllers are 


control valve is 
from the 
the 


oil level 


troller 


rises con 


pressure closes control 


valve 


vessel pressure. This increase 


in pres 
sure forces oil out of the vessel until 
restored. al which 


normal level is 


time the controller output pressure 
increases and opens the control valve 


once more 


Emergency Instrumentation 
Because of the potentially hazardous 


nature of gasoline plant operation 
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Loading Hose 








FIGURE 3—Loading rack safety shutoff: It provides for possible rupture in hoses which are used 


the use of emergency instrumenta- 


tion is of extreme importance. 

At various points in the process 
where an excessive increase or de- 
crease in liquid level would either 


cause a serious upset in plant opera- 
tion or would damage equipment, ex- 
plosion proof electrical alarms and 
shut down switches have been in- 
stalled 
by a float which operates both visual 
Similarly, the 
float 


down 


The level alarm is activated 


and audible alarms. 
level shut down instruments are 


These 


switches operate relays which ground 


operated switches shut 


the compressor engine magnetos, 


lo provide for the possibility of a 


rupture in the hoses which are used 


to ship butane and propane into tank 


trucks at the loading rack, a system 


as shown in Figure 3 is used pilot 


operated diaphragm motor valve is 
Pressure 


located on the loading line 


on the downstream side of the valve 


operates the pilot and allows instru- 


ment gas to hold the valve open. In 


the event of a hose break or any 
other accident which would cause an 
abnormal pressure drop downstream 
of the control valve, 


shut off and the 


the pilot would 
control valve would 
close 

holding the 


control valve open is provided so that 


A means of manually 


loading can be started 


The shipping 
pumps are equipped with pressure 


switches on the discharge side so that 


any excessive discharge pressure will 


shut off the pump motors 
In addition to the usual emergence 


controls on. the compressor engines 


shut down 


electrically 


such as low oil pressure 
and ové rspe ed trips, an 
operated temperature switch is in 
stalled lube 


gine. Any variance 


in the oil line to the en 


in temper rature 


outside the set range of this switch 


will ground the engine magnetos 


At convenient locations throughout 
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ARD IS a LAS l 
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Natural Gas and Gasoline department 
of its Pacifi Starting 
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tion of natural gas and the design, re 
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plants and 
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vasoline COMpre 0 | ta 
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manual shut 


installed 


the plant, a number of 


down stations are In case 


of emergency, the plant operator can 


shut off all compressors by pressing a 


switch which operates relays to 


ground the COMPpressor engine Wav 


netos 


Fired Heater Emergency Con- 


trols Perhaps the most important 


emergency instrumentation in the 
plant is that provided for the direct 
fired heater. This instrumentation 


consists of both automatic and man 
ual controls 

A schematic of thi tem is showr 
in Figure 4. A pneumatically 


ated differential 


opel 
lumit controller is 


connected to a pair of flange 
across an plate 
that in differential 


a predetermined value will result in 


taps 


orifice and is set so 


a de crease be low 


zero output from the instrument 


Instrument output Is connected 


a weight loaded diaphragm valve on 


to ship butane and propane into tank trucks 


lheretore, a de 


h the 


heater fuel 


fuel line 


throug 


the heater 


crease in oil flow heater 


will shut off the This pre 
vents the 
heater 


In addition. the 


possibility of damaging 
tubes in case of low oil flow 
temperature re 
cording controller for the heater is 
equippe d with a high temperature 
limit operatol If the temperature ol 
oil from the heater rises to a danget 
ous level, the limit operator will un 


load 


the weight loaded diaphragm valve on 


instrument gas pressure from 


the fuel line and cause the valve to 
trip shut. A pressure switch on the 
istrument ga line to this valve 
audible 
vhenever the valve diaphragm is ul 
loaded. This 
plant operator ol 


Manual re 
before the 


operat visual and signal 


immediately informs the 
a heater shut down 
setting of the valve is ne 
essary heater can be re 
hired 

So that the heater can be shut 


down manually at ome distance 


awa in the event of fire or other 


manual hut down ta 


ided, Thi 
bleed of valve 
dle I hie 
cause th 
[hese valve 
the diaphragm of a 


cimerecnn al 


tion 1 prov consists of two 


with connecting han 
operation of one valve will 
othe 


Ope ration of the 


bleed Va pre ure trom 


motor il ce oon 


the oil line to the heater and als 
bleed ga 


ol the 


from the input and output 
| | 


ntroller 


This cause the oil valve and wa 


differential limit ce 


ilve to close simultaneously to com 


plete ly shut down the heater l hese 
alves are for emergency use only and 
ul ed for nor 


ire not intended to be 


mal shut down 


All the 


emergem mstrument 


tft 
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FIGURE 4 


checked at frequent intervals to in 


ure their proper functioning at all 


Cirni 


Instrument Gas Plant dry was i 
all 


[his instrument gas is passed through 


used for pneumatic instruments 
a completely automatic dehydrator 
which consists primarily of two con 
vel By 


multi-cam timer driven by a synchro 


tainers of silica means of a 


nous electric motor each containet 


ol dehydrating and 
12 hours, After de 


pressure 1S 


unde ryvOocs a CY le 


reactivating every 
reduced 


Bach 


equipped 


hydration, the vas 


from plant pressure to 40. psi 


mnstrument requiring t? «as Is 
with a filter and a pressure regulator 
regulator 


18 
oO 


sure mamtains a 


Lhe pre : 


supply pressure of psi to the in 


Strument 


Arrangement of Recording and 
Control Instruments With a few 
all recorders and 
ing controllers 


three 


eEXCepuions record 
are panel mounted on 
eparate panels located in the 
main process area, These instruments 
are grouped according to their rela 
tion to each other in the process 
Figure 5 shows a typical panel 
Note that all 


equipped with four position transfer 


| hese 


controllers are 


switches switches facilitate 


For the 


direct fired heater, the 


ervicing and testing of the instru 


ments and allow manual control in 


the event of abnormal process 
At the 
there 


upsets 


wet and dry gas manifolds 


i 
‘ 


lines, each of 


fle Ww 


whic h has 


Ihe Sf 


are SIX 


a mercury type meter 


= Vee 
j oo 2 \ 


a 


fi) 


5 7 
*t& mee yey ¥ 
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FIGURE 5—Typical panel: All controllers are 
equipped with four position transfer switches 


most important emergency instrumentation 


flow 


in. line 


mounted 


and al 


meters are individually 


stanchions 
shelter 
structed of galvanized sheet 
Ihe back of this shelter has 
easily removed panels which allow 
to the back of the 
Ihis 


of meters aids in the quick changing 


on pipe 


housed in a three sided con 
metal 
three 
for 


access meters 


servicing convement grouping 


of charts and the checking of the in 
struments 
Other local 
are installed on pipe stanchion 
to then 


/ 


mounted flow meters 


close 
hese 


protected with individual meter 


respective meter runs 
are 
where entrained 


the 


equlppe d 


boxes, On gas service 
liquids and condensation occur 
flow lines 


meter gage are 


with drip pots which drained 


All gage 


fitting so that there 


are 


periodically lines slope 


toward the orifice 
is less possibility of trapping liquids 


in the lines 


All plant instruments are checked 
periodically and a regula program ol 
followed to 


preventive maintenance i 


insure their continuous accurate and 


dependable operation 

Original presentation of this manu 
Southern Calli- 
April, 1955 


script was before the 


fornia Meter 


Association 





. . . were eliminated by 
substituting .. . 


The big water users 
like... 


Dry cooling 
Circulating hot oil 
Refrigeration systems 


Cooling towers 

Steam process heating 
Absorption-distillation 
systems 


Thus, these headaches were avoided ... 


Raw water treatment for coolers and boilers 
Chemical costs 

Water analysis 

Boiler operation and upkeep 

Corrosion and scaling due to water 

Thawing of water lines and steam traps 


Adena Plant Uses No Water 


Temperatures of 20 below in this location dictated waterless plant to gain 


efficiency and flexibility. 


J. J. Weatherby 


P 
The tearns-R yer Mar 


THE 


located in the 


WATERLESS Adena 
Adena field 
Fort Morgan 


proble m ol 


plant, 
some 12 miles south of 
Colo.. is 


Ope rating in an area 


answering the 
where te mpera 


tures of 20 or more degrees below 


zero are commor 
The plant which uses no water op 
The Pure Oil Company on 


itself other 


erated by 
behalf of 


panies and indiy iduals 


and 5/7 com- 
all owners ol 
in the Adena field 


worl king interests 


built 


outline a 


Jefore the plant wa certain 


requirements were These in 


cluded 


® Adequate flexibility 


® Maximum use of 


trols 


automatic con erating and repair cost 


attributed to water-induced 
ache \ fe 
ment ol ra 


boiler che 


boile: 


v of these include 


® Low cost operation and main ‘ 


Water Io! cooler 


tenance 


mical cost anal 


® Minimum personnel without sac vate! operation and upke 


rificing salety COrTrOSIONn and scaling duc to 


ind thawing of water line nd 
® Removal of susceptibility to 
99 trap 
{ I 
LrecZ7Ze-ups 

One of the major water-using 


lities in a conventional plant 


Natural Gasoline 
ut Developments 


he Adena plant was designed and ‘ 
built to meet these requirement The 
outstanding feature of the plant is it 
eflicency and flexible performance 
without use 

Many proble 


if} - 









Adena Plant Uses No Water... 
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cooling tower. This was eliminated a circulating hot oil 


The use of steam for process heat tion of the oil. From the 


system for all 


from the design by the use of dry heating uses around the plant. The 
cooling throughout the plant, All — oil is heated in a direct-fired furnace 
cooling was based on a summer to about 550 I and passes through a 


ambient air temperature of 100 F circulating oil system to each of the 
with a commodity temperature of reboilers, building heaters, etc. The 
125 F. This high condensing tempera oil then goes into an atmospheric 
ture necessarily influenced the design surge tank on which blanket of 
of the fractionating equipment gas in maintained to prevent oxida- 


surge tank 
ing was avoided by the designing of it is picked up by a circulating pump 


FIGURE 2—Process building: The operating end of such vessels as the deethanizer feed tank and 
the various reflux accumulators are brought through the wall into the building 


PETROLEUM 


Butane To Storage 


FIGURE 1—Process flow: Rich gas feed made refrigeration system attractive. 


and is pumped back to the heater 
This heater has a capacity of 12,000,- 
000 Btu per hour with an efficiency 
of 80 per cent 

Since the gas was quite rich in its 
composition, it lent itself readily to 
the embodiment of a refrigeration 
system in the plant design instead of 
the conventional absorption-distilla- 
tion system, thus removing the last of 
the big water (steam) users, The only 
water requirement being for drink 
ing and sanitary purposes 

A recovery ot 60 per cent or more 
of the propane was desired and it 
was calculated that a temperature ol 
) I he low 7C0TO would he required 
to attain this recovery 

Since the residue gas would be de 
livered to a gas pipe line, it was 
necessary to dehydrate the gas, There 
was a possibility of high-pressure gas 
being brought into the plant and this 
gas would require protection against 
gathering 


hydrate formation in. the 








system 

Io serve these two objectives as 
well as to protect the eas against 
hydrates during the chilling, a glycol 
injection system Wwas designed. Dic 
thylene glycol is injected into the gas 
stream before it reaches a hydrate 
forming temperature and scrubbed 
out after chilling to -5 F. It was con 
te mplated that small amounts of this 
glycol would be lubricated into the 
gas lines at the high pressure gas 


wells. The glycol would then flow 
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FIGURE 3—Dry gas coolers 


with the gas through the gathering 


lines thus preventing hydrate for- 
mation. 


At this 


would be 


plant, the dilute 
scrubbed out of the gas 
and be fed to the glycol still along 
with that scrubbed out of the chiller 
This last 


needed. Contacting the gas 


glycol 


gas stream, system was 
never 
with glycol at a temperature of -5 F 
produces a very low dew point in 
the residue gas and protects it against 
hydrate formation to a temperature 
far below anything that can be en- 
countered in the pipe line operation 
even though the gas after contact is 
compressed from 550 pounds pet 
square inch gage to 950 psig for pipe 
line delivery. Once the glycol cir- 
culation was adjusted for constant 


rate and concentration, this system 


worked quite well 
Complete flexibility was an ab- 

the design of the 

Adena plant. At the 


solute essential in 


time the con- 
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tract and the design of the 


was let 
plant started, the field was not unit- 
ized but the operators were hopeful 
that unitization would be attained 
Consequently, there was considerable 
uncertainty, both as to the ultimate 
quantity of gas and the ultimate com 
position of the gas 

If unitization were not achieved it 
would be necessary 


the field 
had a rather 


to produce all 


wells in even though SOTT 


[his 


would 


high gas-oil ratio 
that 
handle a 


would mean the plant 
large volume of 


With a 


field the production would naturally 


have to 


relatively lean gas unitized 
be obtained from the low gas-oil ratio 
wells and the plant would handle a 
much smaller volume of far richer 
gas 

The ultimate plant might require 
1100 


Therefore, it 


anywhere from 4 to 7 of the 
horsepower compressors 
was stipulated that each compressor 


must be a complete unit in itself. Each 


No need for cooling towers 


compressor is equipped with four 


cylinders for the four stages of gas 
compression and one tandem cylinder 
for the two stages of refrigeration 
compression 

The cooling is set up in the same 
way so that each unit contains jac ket 
the three 


and the 


water cooling stages of ga 


cooling relmgeration con 
Fac h 
handle 


feet of gas along with 


densers for one compressor 
WAS 


2,500,000 cubic 


compressor designed to 


the required amount of relrigeration 
chill 2.5 Mmef of gas 


as the gas volume to be handled 


propane to 
Thus 
by the plant increased, it would be a 


relatively sumple matter to add an 


additional compressor unit complete 


to handle this 


increased volume in 


Natural Gaso 


Development 





Adena Plant Uses No Water... 








FIGURE 4—-Fired heater: Circulating hot oil eliminates need 


2.5 Met 
that 


handling six stages of compression 


This. of 


( OMLpPresso! 


steps course, 


meant each was 
when the refrigeration Compression is 


included with the gas compression 
This led to a rather complicated gas 
header system but events proved the 


wisdom of this basic design 


Four compressors were initially in 
stalled filth 
shortly after the plant went into op 


and a was installed 
eration with very little disruption to 
the operation of the plant 

The plant is located in an area 
where sub-zero temperatures are 
quite common in the winter time but 
where 
100 devrees 


the middle of a 


atmospheric temperatures ol 
be encountered in 
Since 


there is no cooling tower or cooling 


may 
summer day 
water in the plant, we were not faced 
with. the problem of freezing of water 
lines 

Hydrate formation in the wet gas 
is prevented by direct injection of 
diethylene glycol into the gas stream 

Equipment that does not require 
much attention from the operators 
is placed outdoors but all operating 
equipment such as pumps, instru- 
ments, and control valves, are placed 


inside the process building The op- 


LAS 


erating end of such vessels as the 


deethanizer feed tank and the various 
reflux accumulators are brought 
through the wall into the building so 
that the and control 


vaye glasses 


valves are inside the building with 
the bulk of the vessels being outside 

This 
complete operator comfort and pro- 
while, at the 


same time, keeping the building size 


type of construction gives 


tection to equipment 


down to a minimum 


Ihe gas entering the plant passes 


through two inlet scrubbers to re- 


move any entrained liquids. ‘The gas 
then passes to five 1100 hp compres- 
sors where it is Compressed through 
three stages to 560 psig at which 
pressure the gas is processed for the 
removal of hydrocarbon liquids, ‘The 
stripped and dried gas then passes to 
the suction of the fourth stage where 
it.1s compressed to 950 psig for de- 
livery into the gas pipe line 


Each 


earlier, also is equipped with a tan- 


compressor, as mentioned 


dem refrigeration cylinder to com- 


The 


outdoors in 


press the propane refrigerant. 


gas coolers are located 
front of the compressor building with 
having its own in- 


each compressor 


dependent cooler to condense the pro- 
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for steam process heating 


pane and to cool each of the first 
three stages of the gas. 

These coolers are equipped with 
automatic control to maintain the 
temperature of the gas just above hy 
drate point in the winter time. Each 
unit is designed to handle 2.5 Mmef 
ol gas pel day at a suction pressure 
this 


somewhat 


ol zero psig However. suction 


pressure may run higher 
than this with a consequent increase 
in gas handling capacity through the 
COMpressors, 

Furthermore, with dry cooling on 
the propane condensers, the condens- 
ing temperature may vary all the 
from 125 F 
to 45 to 60 F. in 


Obviously, in the 


was in the summer time 


the coldest winter 
weather winter 
much less horsepowe1 is going to be 
required for the refrigeration cylin- 
ders. In fact. in winter one stage of 
refrigeration compression can be 
eliminated entirely. 


In order to successfully 


this 


ope! ate 


through wide variation of con- 
ditions, the compressor cylinders are 
completely equipped with unloaders 
and valve lifters. All compressor dis- 
charges are equipped with pulsation 
dampeners. The jacket water coolers 


are located outside the building on the 
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back side, and here again there is an 
individual jacket 


each compressor, 


water cooler for 

The gas from the third stage dis- 
charge goes through the third stage 
then through the No. | 
water separator and through the No 
1 gas exchanger into the No 


vas coolers 


2 water 
separator From the No, 2 water sep- 
erator, the gas then goes through the 
and the No. 3 ex- 
changer and then into the gas chillers 


No. 2 exchanger 


where it is chilled to 5 degrees below 
7eTo by means of propane relrigerant 
Glycol injection points are provided 
ahead of each of the exchangers and 
in the be necessary to 
inject glycol ahead of the No. 1 ex- 


changer whereas in the summer time 


winter it may 


it would not be necessary to inject 
glycol until the gas reached the No, 3 
gas exchangers. 

By having these multiple injection 
points, we are able to protect against 


freezing. and at the same time sep- 


arate out as much water as possible 
before injecting glycol and thus keep 
down the load on the glycol regenera- 
tion still. The mixture of gas, hydro- 
carbon liquids, and glycol passes from 
the chille: feed 
tank where separation is made 

The residue gas 
deethanizer feed tank 
other side of the No 


and then through the propane prod- 


into the deethanizer 


goes trom the 


through the 


2 vas Cx hanger 


uct cooler and on to the fourth stag 
Lhe dilute 


drawn off of the 


suction of the compressors 
glycol 


bootle g in the bottom of the det than 


solution 1s 


izer feed tank and run to the elycol 
still 

The liquid hydrocarbons in the 
feed tank 


No. 3 gas exchange 


deethanizer go through the 


where thes cool 
the wet gas stream down to 60 


then 


and 
after being exchanged with the 


bottoms, are charged to 


The 
designed to opearte at 920 psig with 
al5F 


the deethanize: 


debutanizer 


the dee thanize I ce thanize r Was 


reflux. However, in practice 


conde nser Was al 


lowed to float on the 


retrigeration 


compressor suction and the 


tempe ra- 
ture went down to about 25 degrees 


below zero without any trouble from 
freezing. This low reflux temperature 
practic alls eliminated propane loss 


The 


from the de 


from the top of the deethanize1 


uncondensed vapors 
ethanizer reflux accumulator 


through the No. 4 gas 


where they take up heat from the wet 


pass 


exe hange I 


gas stream and then go either to the 


fuel gas system or to the fourth 
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FIGURE 5—Compressor building: Each compressor is complete unit in itself 


tage suction if not required for fuel 

The deethanized product is then 
first depropanized and then debutan 
fractionating 


ized in conve ntional 


columns The reflux condense to 


these two columns are dry cooler 
as ment oned earl 
er are heated vith hot oil 1 ure ie) 


the fact that the 


and the reboilers 


hvdrocarbon tream 
has been deethanized in_ the first 


column it is lea ible to obtain total 
condensation ol the 
the other 


high 
ol dry 


overhead from 


two column at a rather 
temperature to permit the use 
coolers as condense 
I he proces part ol the plant Wa 
handle 10 Mmsefd in 
itially with an ultimate capacity of 20 


Mince td b 


vas-to-¢as 


designed to 
adding a second set of 


: exchangers and a second 
chiller along with some additional re 
flux condense The fractionatin 
columns and reboilers and all piping 
installed large enough 


20 Mimef load 


were initially 


to handle the ultimate 


The refrigeration 


entional 


ystem 18 a con 


refrigeration cycle 


propane 
with the propane being evaporated in 
the chiller at -15 F. and 14Y 
then through the 


and into the 


p lv 


and von? 


uction 


crubber propane cylin 


ders on the gas compressor where it 


to 29 


io u crubbed 


COMpre | oil 


l compre 
to remove an and 
then condensed at 125 1 in the re 


frigerant condenses 
Lhe condensed liquid 1 dropped to 
chills it to 


vith the | | from thi 


ps! pre ult | ch 


i 


tank going hac econa lave 


of the refrigerant COMPressol Thi 


| done m order to ive relrigerant 


COMPressel horsepower 


vhich 
and 


deh drated Va 


Ihe plant proauce prop at 


I 
b the cobalt method 
course deliver 


the pipe line 


Luxe to the liberal ol heat L 
chang to ilvag all po ible heat 
the fuel 


con urmnption ol the plant 


ha proved quite satistactor 
The Adena plant was de 


built b the Stearn 


ined and 
Manu 
collabo ition 


Pure O 


Rover 
lacturing 
vith hie 


(lon pan 


Company in 


engineers of ‘The 


Natural Gasoling 
if Developments _ 
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Layton Kitterman, Sunray Mid-Contir 
Charles B. Barry, Tuloma Builders, |r 


SUNRAY MID-CONTINENT Oil 
Company's latest cycling plant located 
in the Northwest Branch field in Aca 
dia Parish, Louisiana, is designed for 
semi-automatic operation using the 
latest techniques with emphasis on 
simplicity and economical operation 

Chis modern plant operates at 2000 
pounds per square in h gage absorber 
pressure to reduce the COMpressor 
horsepowe! required to cycle gas at a 
final injection pressure of 6500 psig 
Injection compressors, designed for 






180 


per shift. Here's how it works. 


FIGURE 1—Process scheme: The biggest decision was how to remove methane and ethane from the lean oil. 


This new plant at Northwest Branch cycles 27,000 Mcfd with one plant man 


automat located at 


the 


opt ration, are 
facilities are 
shift 


operates the processing pant and one 


wells, and 
that 


injection 


so arranged one man on 
man operates the field system includ- 
ing two 


system to ¢ 


remote compresso! stations 


opt rators use a two-way radio 


oordinate their work 


The design of the processing facili- 
ties is based on a demethanizing cycle 
\ hot oil circulating system furnishes 


the reboiler heating requirement and 


makes the elimination of gas-fired 


Sunray's Louisiana Plant 


PETROLEUM 


Steam, 
lox al 


tracing and other incidental uses, 


steam boilers possible neces 


sary for stripping, space heat- 
ing 
is generated by exchanging heat with 
hot circulating oil in a shell and tube 
exchange! 

The cycling p!ant has a processing 
capacity of 27,000 Mcfd of reservoir 
fluid per day and produces propane 
Resi 
ras 1S reinyec ted into the Nodo 


NB) and Nonion 


sands at 6500 psig 


butane and stabilized distillate 
due 
sarla Blanpiedi + | 
+1 (NS 
and 4400 psig respectively 
The 
1951 


tom 


Struma 


first well was completed in 
in the NB sand and had a bot 
hole 


pressure of approximately 
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Operates Semi-Automatically 


7700 psig The completion of addi- 
tional wells disclosed that the NB and 
NS sands were faulted, with litt!e or 
no communication between two 
blocks, which were designated as 
Block A and Block B 

Upon completion of the drilling 
program in December, 1954, an eco- 


field 
A cycling plant, using high- 


nomic evaluation of the was 
made 
pressure absorption, was recommended 
for a designed recovery of 60 percent 
of the propane in the reservoir fluid 
with provisions to be included in the 
plant design to maintain this recov- 
ery when processing inlet fluids hav- 
ing composition much leaner than 
those to be handled initial!y 

Cycling facilities were placed in op- 
eration in May, 1955, with the proc- 
ess facilities stream in De- 


1955 


going on 
cember, 
REFINER 
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Field System— The field system has 
been planned to reduce the tonnage 
of steel pipe required by locating auto- 
matic remote compressors at the in- 
jection wells, thus reducing the extent 
of the 6500 psig injection gas systems 
Suction piping to the remote compre 

sors 158 designed lor a maximum ol 
100 psig drop between the absorber 
and the compressor suction scrubbers 
brought to the 


Reservoir fluid 1S 


surlace where free water is removed 


and the hydrocarbon liquid and vapor 
metering 


are separated lor purpose 


and then recombined so that the total 
well stream goes directly to the plant 
Block A 
each of 


at approximately 2500 


tems trom 


and Block B. re spectively 


through two sy 
whi h operate s 
Field 
raise the temperature of the reservoi 


point. As 


psig heaters provide heat to 


fluid above the hydrat 


SOTriE 


of the wells have flowing pressures in 
excess ol 600 psig high and low pres 
sure shut-ins have been provided on 


well. Additional 


provided by bursting plates in each 


Cat h protection is 


eparato! and by a pilot ope rated 


over-pressure control valve at the 


I 
plant 


A wit her opt rate the remote au 


or station The Sock 
three 140 
and the 


ol two 


tomat 


\ installation 


compre 
Consist ol 
hor epowe! unit 


Bloch 


Zho hp pack wed 


packaged 
I installation consist 
unit In addition 
to observing the operation of the com 


pre or 
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This New Plant Is Semi-Automatic . . . 


FIGURE 2—Processing plant 


adjustments in flow, and also switches 


and treats the wells for corrosion con 
trol 

At present Block A compressors are 
discharging gas at 6500 psig into the 
NB sand, and the Block B compressors 
are discharging at 4400 psig into the 
NS sand 


in the 


After cycling is completed 


present horizons, the injection 
wells will be recompleted and Bloch 
\ compressors will discharge gas into 
the NS sand at 4400 psig, ete. Accord 
each was designed 


ingly, COMPressor 


with clearance on the cylinder to ad 
quately handle either compression 
duty at approximately full load with 
out the necessity of changing out the 


cylinders 
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Process Scheme /hic total well 


stream 1s brought into the inlet sepa- 
rators at the plant at 2050 psig wher 


The 


inlet scrubbers flows directly 


free wate! Is removed off vas 
from the 
to an absorber operating at 2000 psig 

Rich oil from the absorber and the 
inlet scrubbers are 
flash 


which operates slightly above demeth 


distillate from the 


recombined in a rich oil tank 

anizer pressure of 465 psig. After the 

oil is demethanized, it is sent to a con 

ventional distillation unit in which 

light hydrocarbons are stripped from 

at 500 I 125 
) 


with approximately 0.25 pounds of 


the lean oil and psig 


steam per gallon of lean oil 


The still is designed for total con 


Electric power for operating process pumps 


was used extensively 


densing operation and has been fitted 
feed 


a heavy naphtha 


with a side draw above the tray 


in order to produce 
at such a rate to control the molecular 
weight of the lean oil produced within 
Excess hydro 


predetermined limits 


carbons boiling in the lean oil range 


are drawn off the lean oil surge tanl 
and sent to storage as reduced distil 

Phe still product is fed to the fra 
tionating system which includes a de 


ethanizer designed to remove ethane 
and wate! vapor from the plant prod- 
uct thus providing a propane stream 
which is essentially dry and can meet 
a cobalt bromide test without furthe 


treatment The deethaniz d produ t 





is then sent to a debutanizer where 


separation is made between butane 
and lighter, and any desired grade of 
natural gasoline. The overhead prod- 
uct from the debutanizer is then taken 
to a depropanizer where specification 


propane is taken overhead and butan 


or LPG product is made from the 


base 


Demethanizer. Selection of the 
method used to remove methane and 
ethane from lean oil in a high pro- 
pane recovery plant is the most im- 
portant single process decision made 
in the design of this type of facility 
This dec ision affects investment, fuel 
economy, and operating flexibility of 
the plant. The 
Northwest Branch had to be contrived 


process scheme at 
to economically handle large quanti- 


ties of methane and ethane which 


would be condensed or absorbed in 
the 2000 psig absorption operation 
3900 Mcfd of methane-ethane mix- 
ture must be rejected from the ex- 
tracted liquid when operating the 
plant at the designed extraction rate 
This volume, amounting to approxi- 
inlet gas 


fuel 


pres 


mately 15 percent of the 


volume, is greatly in excess of 


vas requirements All schemes 


ently available require the use of a 


compressor to boost the extraneous 
light hydrocarbons in order to return 
the gas to the formation 

Since 


quired, a demethanizing cycle was 


mechanical energy was re- 
chosen primarily to 

® Simplify the operation of the 
plant 

® Reduce the total lean oil circula 
tion required thus reducing the heat 
load 

@ Increase plant propane retention 

@ Reduce the 
passing through the still proper 


volumes of vapors 

The operating pressure of this col- 
umn was set at 460 psig after balanc- 
ing the cost of lean oil circulation and 
heat 
pressing light vapors; 460 psig is an 


duty with the cost of recom- 
unusually high pressure for a rich oil 


stabilization cye le and was selected 
after careful consideration of the com- 
position gradients through the column 
to be sure critical conditions were not 
approached too closely in the base 
section 

I he base operates al approximate ly 
350 F. 


tions, 


and 460 psig. At these condi- 


essentially all the methane is 


removed from the rich oil; however 


substantial quantities of ethane re- 


main in the liquid. The residual 
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ethane is separated from the oil in a 
hot oil flash system operating at 540 I 
and 185 psig These flashed vapors are 
partially condensed at 100 F. and 145 
and liquid formed is used di 


still reflux. ‘The 
returned by the low 


psig, 


rectly as Vapors ar 


Stage recompre 


sor to the base of the demethanizer 


Use of these Vapors as stripping media 
reduces the temper rature required for 
separation between methane and rich 


oil and reduces the reboiler load on 


the base of the demethanize: 


During times when the recompres 


sor must be shut down for mainte 


nance or other reasons, the vapors 


from the recompressor suction scrub 
vented to the 


ber are automatically 


flare, At 
that the 


such times, there is a possi 


bility still overhead vapor 


will not be totally, condensed lo 


cover this contingency a split type 


pressure controller was provided for 
the still which operates as follows 


1. In CAS 


tained 


total condensing is not ob 
reflux tank, va 
bled off the 


valve 


in the still 
pors are tank by a 


control and are sent to the 


res OMpressol suction 
During the that 


tine operating 


conditions are such that total con 
densing is obtained in the still re 
tank, a 


vide d to 


flux control valve is pro 


make up vapors to the 
tank in order to provide a set pres 


sure level for still operation 


Recompressor System Jhe 
compressor system has been provided 
to boost the low pressure gas used for 
stripping in the base of the demetha 
nizer and also boost demethanizer resi 
after the fuel has 


moved, to residue 


due gas been re 
absorber 
Both of these 


bined in a 


pressure 


SCTVICCS have been com 


single H40-hp machine 


with a low-stage ystemm consisting ol 


two low-stage cylinde: operating i 


parallel, and a high-stage 


systemn con 
sisung of two high-pressure cylinders 
operating in parallel and in series with 


Vhis as 


elected by the 


a final highpressure cylindes 


ranvement was com 


pressor manulacturer a the most eco 
nomical approach 


flexibility of 


lo obtain operation 


adjustable cle has been pro 


vided on the low Stave reCOMPresso! 


cylinders to adjust these cylinders for 


various Capacities, In addition to 


clearance speed control also has been 


provided and a control valve installed 


to bleed residue gas into the high 


Stave compre Sol uction im case the 


capacity ol the high stave cvlinders l 


too vreat 


Instrumentation is provided so that 


the COMpressor Can be shut down with 


out shutting down the rest of the 


plant and standby pilot operated con 


trol valve are included to 


prevent 


over pres ure ol the demethanizet ol 


distillation ystem in case the recom 


shut down for 


pre SOT wa mainte 


nance or for any other reason 


Hot Oil System 1 hx 


quire d for the 


total he alt re 


plant is furnished by 


————— 
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FIGURE 3—Process area: Only one 


two identical heaters. -one preheating 
the rich oil to the still to 500 F 
one heating circulating oil to an out- 


The hot oil 


circulating system has been provided 


and 
let temperature of 500 F 
reboilers and the 


to furnish heat for 


steam generator which furnishes the 


necessary heating requirement for 
utility steam as well as stripping steam 
to the still. 

The hot oil system normally oper- 
ates at the rate of 500 gallons per 
minute, An arrangement of controls 
allows 5 to 15 gpm of circulating oil 
to be continuously removed from the 
heating system and replaced with lean 
oil in order to keep the heating oil 
Since the 


oil temperatures are similar and the 


free of carbon and sludge 


plant makes excess lean oil, this drag 
volume imposes no unusual limitations 


on the equipment 


Pumping = Electri 


ating process pumps was used exten- 


power for oper- 


sively in order to minimize mainte- 


Some 
duties in this plant were such that 


nance labor and COStS process 
reciprocating pumps were the most 
economi al ( hoice These pumps were 
furnished for lean oi! pumping serv- 
ices and deethanizer charge service 
The deethanizer charge pump is 
operated by expanding fuel gas 
through the steam end of a conven- 
tional steam pump. The demethanizer 
lean oil pump and spare are driven 
by an electric motor and the two main 
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man per shift is required here 


lean oil pumps, which are double- 
acting, outside packed, plunger-type, 
triplex pumps, are driven through re- 
ducing gears by gas-engine drivers op- 
erating at 700 revolutions per minute 
or less 


The 


over the 


volume of lean oil pumped 


main absorber is controlled 


by the speed of the driver, The two 
main lean oil pumps have a capacity 
such that one pump can furnish the 
lean oil requirement for the plant 
when operating on a rich gas cycle 
and both pumps will be required to 
furnish the total lean oil requirement 
when the plant is operating on a lean 


gas cycle 


Shutdown System Extensive in- 
strumentation in the plant permits safe 
operation of the facilities with only 
one man on shift whose duties include 
operating the plant, quality testing, 


truck 


A central control panel is provided 


gauging storage and loading 
where the operator can rapidly check 
the principal variables from one spot 
This control panel also includes warn- 
ing and shutdown lights and the 
safety system, 

The instrumentation is divided into 
conventional air-actuated controls 
and an adequate safety system which 
is superimposed to monitor the plant, 
to warn the operator when dangerous 
conditions exist, and to shut down 
portions or all of the plant if these 


Auto- 


conditions remain uncorrected 
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matic controls have been provided to 
make up instrument air from the 
starting air system in case an emer- 
gency should arise and failure occur 
in the instrument air system. 

Since it was planned to have an op- 
erator available at all times, the safety 
shut down 
only the equipment immediately in- 


system was designed to 
volved rather than causing a general 
shutdown should a local fault occur 
Only the emergency shutdown button 
and prolonged power failure beyond 
four seconds will shut down the entire 
plant automatically. All shutdown in- 
struments are operated electrically and 
designed for 110-volt, 60-cycle serv 
ice 

When any instrument is actuated 
the electric circuit for the instrument 
is energized and the respec tive alarm 
or shutdown occurs. This means that 
the safety system is normally de- 
energized, In order to permit a shut- 
down for power failure, an air system 
was furnished to shut down the oil 
heaters and bypass the gas around the 
plant 

Dangerous operating conditions 
which cause local shutdowns are as 
follows: 

® Hight 


ther 


stack 


heater. 


temperature on €1- 
High outlet temperature on ei- 
ther heater 

Pilot 
heate1 


flame failure on either 
Low flow through either heate: 
High level in compressor suction 
scrubbers 
High jacket water temperature, 
low lube oil pressure, or over- 
speed on gas-engine drivers o1 
compressors 
@ High level in steam generator 
In addition to these shutdowns, the 
operator can bypass gas or condensat 
around the processing facilities by 
simply pushing a button. The plant 
also has an alarm system set up for 10 
additional points which could be haz- 
ardous and must be corrected immedi- 
ately but which would not warrant 
shutting down the facilities in the 
plant 
Mid-Continent Oil 


pany personnel designed the compres- 


Sunray Com 
sor stations and field lines and super- 
vised the installation of these facilities 
Tuloma Builders, Inc., of Tulsa, engi- 
neered, procured and constructed the 
facilities within a 


process contract 


period of nine months. 
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in cooling water would be costing you. . . 


per 1000 gpm make-up 


For shutdown . .O5 
In equipment life reduction. . .30 
In lower heat transfer efficiency ..... .10 


For increased water usage... ; .O7 


er Total Cost ... 
¢ 
ohh 


| A Side-filter amortized will cost Seer 
Possible Savings . ; ooo 


TAREE se eer 
‘a a ie ee 


Cooling Water Filters Save Money 


Here’s how to estimate the cost and how to 


select the right size filter for your plant. 


M. C. Forbes 


Aaquatrol Inc., Houston 


SUSPENDED SOLIDS add more to the bugs, and a variety of airborne trash algae and slime growths. When these 
cost of cooling system operation than The feedwater is often a source of uspended solids settle out in the cool 
you may think. Here is a method for suspended solids in the form of silt in tem, they lower production and 
selecting the right size of filter, getting and mud. If a clarifier is used ahead increase operating costs by aiding in 
a rough estimate of its cost and com-_ of the cooling system, after-precipita the formation of scale and by provid 
paring this cost with some of the tion of the floculating chemicals have 
losses that can be brought about in a been known to add suspended solids cs ne a a 
water system by suspended solids to the circulating water The cooling - a 

Any cooling tower or cooling pond system itself can be a source of sus Natural Gaso 
provides an efficient means for s« rub- pended solids in the form of scale Development 


bing the solids from large volumes of corrosion products, cooling  towe1 


air. These solids are composed of dust wood fibers, process contamination o1 
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Cooling Water Filters Save 


Money ... 





inv food for algae and slime deposits 
It is 


that can form a semi-permeable me 


well known that any substance 


chanical barrier over the metal in a 


water system will cause corroding 
areas on the metal beneath the barrier 
and increase thé corrosion rate of the 
10-100 Table | 


shows corrosion data taken on paral 


ystemm by percent 
le] test nipple installations with and 


without suspended solids removal 
Other published data indicate similar 
avings due to reduction in corrosion 


damage 


TABLE 1 
Effect of Suspended Solids on Corrosion 
Rate* 
CIRCULATING WATER 
ple No \¢ At. 219 
Veight Lo (GM O507 O8O14 0.99024 
Corr, Rate (MPY OO 5.4 0.4 
FILTERED CIRCULATING WATER 
Nipple N 17 179 180 
Weight Lo (iM 0.43217 O.4855 O4952 
or Rate (MPY 4.0 4.7 7 
"Test vecimens %” nipples ex ed 5OO h 
passing 3 gpm circulating water per nipple 
A Filter Can Save This he eco 


nomics of the side stream filter are the 


same as for any other form of watet 


treatment, Economic studies on a 


group of gasoline plants have been 
made and these figures have been re- 
duced to costs expressed in cents per 
thousand gallons of make-up water to 
allow estimates in 


rt asonable cost 


plants of other sizes and types. By 


estimating the cost of the side stream 


filter as shown in this article, these 
costs may be compared to the possible 


savinus that can be realized 


1. Shutdown 

The loss of one day’s production 
per year due to shutdown for clean 
ing or repair that could be prevented 
by a filter will amount to 5 cents pet 
thousand gallons of makeup 


2. Equipment Life Extension 


If the useful life of 
tem is reduced from a normal of ten 


the water sys- 
years to an average life of five years 
because of damage from corrosion ot 
excessive Cleaning for the removal of 
deposits that could be prevented by 
a side stream filter, the cost will be 
approximately 30 cents for each thou- 
sand gallons of makeup water used. 
3. Lowered Efficiency 

A drop of only 1 percent in pro- 
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duction from peak capacity due to 
fouled heat exchange surfaces can eas- 
ily cost the equivalent of 10 cents per 
thousand gallons of makeup water 
used, 
1. Increased Water Usage 
Increasing the blowdown from the 
cooling system to lower the suspended 
solids concentration in the circulating 
water can cost as much as 2 cents per 
thousand gallons for the extra wate 


and about 5 cents per thousand for 
the extra treating chemicals required 
by the additional makeup and the low- 
ered concentration ratio for a total 
cost of the additional makeup of 7 
cents a thousand gallons. 

While the cost quoted here may not 
be precise for any given plant, they 
have been checked carefully in ove 
thirty plants and found to be reason- 
able and conservative 


Now 


SIZING 


let’s examine the design basis 
that 


its cost can be compared to the above 


for a side stream filter s¢ 
losses that are preventable or at least 


reduceable by the use of the filter 


There are three 


How Big a Filter? 
basi design approat hes to sizing a 
filter. First, the 


historic method of using 2 percent of 
| 


side stream there is 


the circulating rate. This method 
seems to have little technical basis ex 
cept that the filtration rate is approxi- 
mately equal to the evaporation loss 
the 


from the 


pended solids load ol the blowdown 


system and thus sus- 
will be the same in ppm as the make- 
up would have if all of the suspended 
solids entering the system were as- 
sumed to be added to the makeup 
stream. ‘This method does not appear 
adequate for satisfactory design of 
modern side stream filters 

The second design method assumes 
that the suspended solids concentra- 
tion in the system before the installa- 
tion of a filter is known and that the 


optimum solids after filtration is also 


known. ‘This formula is useful only 
when both conditions are equilibrium 
states (i, e. that the influx of sus- 


pended solids to the system is fairly 
uniform with respect to time. Such a 
condition exists when muddy water 
is used or when a clarifier or softener 
ahead of the cooling system is feed- 
ing a fairly uniform load of suspended 
solids into the makeup by inadequate 
filtration or by after-precipitation. Un- 


der these conditions, the filtration rate 





c 


‘ 
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can be expressed as ratio to the blow 
down from the system and the solids 
reduction by the filter expressed as % 
as shown in the following equation: 


') 


I ( 100 
B 100 Yo Reduction 


Where I Filtration rate in gpm 
B Blowdown from tower in gpm 
ow we Solids reduction (ppm 100 
Initial Solids (ppm 
When the contamination of the sys- 


tem is sparodic such as is the case of 


wind blown trash or sudden process 


contamination, this formula is inade- 


quate. Also in systems whose con- 
tained volume is large compared to 
the blowdown rate. this formula 


should be questioned because the time 
required to restore equilibrium from 
peak conditions may be impractically 
long 

The third method of design assumes 
that the the 


must be removed from the system in 


solids entering system 
a length of time that is practical and 
yet short enough so that the suspended 
form troublesome de 


solids will not 


posits. It has been found in practice 
that a 95 percent reduction of a sud- 
den solids load within 1-3 days is ade 

quate to prevent excessive fouling and 
yet does not require a filter to be pro- 


A filter 


these as 


hibitively large in most cases 


may be sized according to 


sumptions using the formula 


» 4 OO 
F d ~( ] ) B 
[ 100 Yo Reduction 
I Filtration rate gpm 
I lime—minutes 
\ Volume of water contained in the 
system gal 
B Blowdown from system—gpm 
Solids reduction (ppm 
¢ Reduction 100 
Initial Solids (ppm 


From this formula, it is obvious that 
a 95 percent reduction of solids will 
require a quantity of water approxi- 
mately equal to three times the vol- 
the to 
pumped through the filter. ‘Then 
setting the time in which the 95 per- 


ume contained in system be 


by 


cent removal is to take place, the fil- 
tration rate may be computed. If the 
conditions are such that the solids re- 
moval can be spread out over a three- 
day period, the passage of a volume 
of water equal to the volume con- 
tained in the system through the filters 
each day will 95 of 


remove percent 


the solids in three days 
No one of these design procedures 
can be used to size side stream filters 


for general application but the vari- 
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ous tactors ol type of solids, rate of 
contamination, type of water system, 
volume of contained water, etc., must 


be reckoned with. The two basic de- 
sign methods frequently give widely 
divergent sizes for the side stream fil- 
ter and both should be considered in 


the preliminary design. 


Filter Design —The side stream filter 
because of its nature can be anything 
from an expensive turnkey job to a 
“fabricated on the job” unit using ex- 
isting equipment. The filters may be 
of the gravity type or they may be 
pressure filters of standard design. The 
filtering medium may be either sand 
or crushed and sized anthracite coal 
The filter 


filtering media of different sizes. While 


beds contain layers of 


there is considerable lattitude in the 

choice of the sizes in the various lay- 

ers and their depth, a sand and gravel 

filter might be filled as follows: 

12” layer—Fine sand—-0.45 to 0.5 mm 
eff Size 

10” layer——-Coarse sand 
eff. Size 

+” layer 

ad laver 

t” layer 


0.8 to 0.2 mm 
Gravel %4" x %” 

Gravel Ve" x “4” 
Gravel 1” x 1! 


filled 


or an anthracite filter might be 


like this: 


4 ‘ layer of No 
6” layer of No. 2 anthrafilt 
6” laver of No anthrafilt 
+” layer of No. 6 anthrafilt 


1 anthrafilt—0.7 


oth of these units may be operated 


at a filtration rate of 2-3 gallons pet 


minute per square foot of filtering 


surface, Because absolutely clear efflu- 
ent at all times is not a 
filters, 


ba kwashed with unfiltered water and 


requireme nt 


of side stream they may be 


the “drain-to-waste’ step usually re 
quired after backwash may be elimi 
nated 

Backwashing should be carried out 
upflow at a rate high enough to pro 
vide a 50 percent 
For 


run 


expansion of the 
filters, the 
10-20 gal 


filtering media sand 


backwash rates from 
lons per minute per square foot, while 
the anthracite-packed filters require 
only 5-10 gallons per minute per 


| he bac I wash 


somewhat 


square foot rates will 
with the size of the 


the 


Vary 


filter media and temperature of 
the water 

Ihe crushed anthracite coal] filter 
ing media is somewhat 
than the 


additional 


more expen 
but the 
than 


the S1Z¢ ol 


sive sand and evravel 


cost 1s usually more 


offset in the reduction of 


lines and pumps for supplying the 
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higher backwash requirements of the 
sand filter. 
The backwash 


can also be lowered by designing the 


rate requirements 


filter to be operated as a number of 
parallel units that can be backwashed 
individually. Thus, five sand filters or 
three anthracite-filled units operated 
in parallel could be backwashed in 
dividually at the same rate as the serv 
ice rate of the combined units 


The 


stream filte1 


mechanical design of a side 
is essentially the same as 
filte: that the 


valve may be 


a conventional except 


“drain-to-waste”’ elimi- 
nated. Adequate distributors should 
be provided to prevent channelling of 


the water through the filter bed 


Filter Costs— Because of wide varia 
tions in design, the cost of side stream 
the 
has varied from $25 to $75 per gallon 
$40 per 
reasonable estimate 
filter to see if the 


filters installed in last few years 


per minute capacity. Using 


gpm will give a 


of the cost of a 


economics are attractive enough to 
justify a detailed study 

Where it 
capital and operating cost of the side 
1000 gallons 


of makeup for comparison with th 


is desirabl to reduce the 


stream filter to cents per 


possible losses that can he incurred | 


a filter is not used, it may be easily 


done by using the following approxi 


mation 
Filter ¢ ipacit 
lower Make ip R ite 


cost of side 
tion 


expres 


gallons 


In the 


ter 18 as 


above approximation the fil 


umed to be amortized over a 
five-year life with 


cent The 


interest at 4 per 


figure also in lude an a 


lowance of about 10 percent lor oper 


ating ¢ x pense 


Suspended solids can be removea 


Irom a cooling system by simply if} 


creasing the blowdown from the 


adding fresh wate! 


method of 


tem and 


This 


scvt ral 


More 
solid 


drawbacks first, not 


removal ha 
any 
plant water 


ystems can supply the 


large amounts of extra water required 


for flushing a second, the « 


towel! 
blowdown will raise the waste 
effluent from the plant excessi 
third the 


blowdown from the 


some cases, and increased 


tower will lower 
the concentration ratio in the coolin 
system and cause the cost for acid and 
other internal treatment chemicals to 


be excessive, It is not unusual to find 


that the cost of the side stream filtes 
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in cents per thousand gallons is rit arly 
dilu 
filter 


as much as the fresh water for 


tion that it replace But the 


does not put a drain on the fresh 


water system. it doe iot greatly in 


rease the it wi im and it 


onserve j treatment 


By using um filter in place 


ol x vadow lor solids reduc 


tion iternal treatment 
chem | amount 


) 


» times the « f the filter 


Lhe figure 


thi artick based on 


Conclusion quoted in 


wtual economu 


{ 


ud na number of plants indicat 


tream filter cat 
coolin Atel 
cent but the 
elumination ol 
hutdown . ion ofl equipment 


ile prevention ) n thruput aut 


fouling eigh the total 
po ible plu 
filter that such 
ith ¢ cl 


ibilit 


ouling and corrosion ma 


idered 


vhere there 1s ; po that 
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BY ADDING a new wrinkle to an 
old theory of corrosion mitigation 
combining cathodic protection with 
water treatment—Arkansas Fuel Oil 
Corporation has succeeded in almost 
eliminating water-side corrosion prob 
lems at its Greggton lexas plant 

Recognizing that corrosion was 
causing extensive replacements ex 
ct ive maintenance, and costly shut 
down Arkansas Fuel Oil conducted 
tests to determine where corrosion 
potentially could take its largest toll 

While every part ot the plant 
needed a corrosion control program 
for the most economical operation 
these thre general locations were 
found to need special preventive 
measures 

1. External corrosion of under- 
ground piping and tank bottoms, ‘Thi 
was controlled by applying cathodic 
protection using rectifiers and dis 
tributed magnesium anodes 

2. Internal corrosion on the product 
side of process equipment. This was 






18S 


procedure used in prevent 


FIGURE 1—The floating head from a still overhead condenser showing heavy tubercular scale 
buildup. Note the tube impressions in the upper section. This scale restricts the flow and allows 


corrosion to continue underneath 





Cathodic Protection 


Here’s how Arkansas Fuel Oil saved money 


using corrosion inhibi on the channels 
tors in conjunction with special alloys ing heads. Also 

3. Internal corrosion of equipment metal losses 
water side. ‘This article will cooling water 


ing this type of corrosion attack around the tubs 
part of 1955, the reg in poor heat 
ular bi-yearly cleaning and Inspection seen in Figure 
indicated that the treating ing head from 
water by the dichro denser. Note 
method was not adequate for the scale ne: 


the prevention of corrosion and scale divider. Figure 


pit depths and overall metal losses cooler This deposit caused 1 


noted in these inspections that buildup in 
asing to a point that, un densers and coole1 
preventive Ineasures ing every two 
provided, costly replacements resulted in 


The attack was largely penses and unneces 
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sion products being de posited 


and stopped cooling water corrosion in coolers and con- 


tube sheets and float 
as the 


restriction of 


corro 


In and 


ulted 
an he 
float 


con 


sion n 


maintenance Cx 








FIGURE 2—The channel of the depropanizer reflux condenser after four months of operation 
with cathodic protection installed. }here was no scale buildup and no apparent additional pitting 


Pays Off Here 


process equipment. The scale is tuber- 


cular, mushy and red in color, and 


analyzes to be iron and calcium with 
small amount of copper and silicates 
See Table 1 


The cooling water has a resistivity 


of less than 100 ohms/cm* and con 


tains large amounts of chlorides 


chromates, and phosphates as shown 
in Table 3. Since the 


system also contained relatively 


cooling water 


large 


TABLE 1 
Scale from the water side of the propanizer 
condenser 
Appearance Fine, dark t 


Analysis: Percent by weig 


amounts ol decayed organi matter 


and insoluble silicates, it would be a 
major Operation to clean the system 
without 


thoroughly a complet shut 


down or installations of additional 
filter 
Since the 


treatment 


systems. 
need of a different water 
was appare nt it Va 
changed from dichromate to dianodi 
with pH controlled betw 
6.5 The method 


a combination of 


een 60 and 


vere rall 


inodu 


dianodi 
two ba ie 
compounds pho phate chromate I hie 
combination ol the ( two inhib tol 
either one 


more el 


gives better results than 
used 


that 


separate ly 
this 


In pection 
treatment was lat 
than the 


However 


dichromate method 
he av’ 


impurities in the 


lective 
due to the con 
cool- 


amounts o! corrosion 


till being 


centration of 
ing water, large 


products were deposited in 
| | 


the locations where there was a drop 


in velocity, particularly in the chan 
heads ol 


caused the 


nel and floating condense! 


hromate 


Thi deposit 


and phosphates to coat the rust 
tubercular rather than penetrating to 
the metal surface as indicated b 
the fact that the outside layer of rust 
beneath wa 


was greenish yellow but 


When thi 


rf moved 


| 


red rust COTTOSION Prod 


uct were deep pit were 
found over the entire ivea 
The solution was then to use 


vhich could be 


junction with 


foTTit 
method used in con 
dianodic water treat 


ment. Since both corrosion mitigation 


and detergent action were needed, the 
ithodi 
full 


termine what 


corrosion ection felt that « 


used 
\ study was m oO ce 


rie thod 


protection could be ucce 


could used to ippl 


ithodi pre 


\ 


mod i consi 


tection current 


ct itated elaborate 


osion prool equ 


Pe 
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Cathodic Protection Pays Off Here... 
A se. 


ts 


is & 


FIGURE 3—Scale accumulation in the channel 


cooler. 


discarded, However, this method does 


have merit where large areas need to 
be protected 

Zine anodes were studied but due to 
zine’s characteristic of reversing its 
polarity at elevated temperatures, this 
was not chosen. It was then decided 


that magnesium anodes installed in 
the chanme ls and floating he ads would 


both 


and scale detergent qualities 


be tested for corrosion control 


lo determine the effectiveness of 
these anodes under actual operating 
conditions, two parallel depropanizer 
reflux condensers were inspected and 
Magnesium anodes were in 
stalled in the 


( ke ane d 


channel and floating 


head of one condenser while the com 
bac k in 


1-pound 


panion condenser was put 


operation after cleaning mag 


nesium anode Ss were slabs 


standard grade B 17 
pipe 


were drilled and bolted to the 


cut trom a 


pound bare line anode which 
channel 
cover and floating head 


After 


the condensers were again inspected 


six weeks of equal operation 


It was found that the condenser with 
build 
additional pit 


the anodes had no rust or scale 
up and no apparent 
ting. A thin layer of calcareous coat 
ing was present on all steel surfaces 
indicating ample current for cathodic 
protection 

lhe companion condenset used as 


a comparison contained the usual 
scale 
light 
cathodic 
tool for 


The current from the test anode was 


build up with some additional 
This that 
protection was a practical 


pitting indicated 


corrosion and scale control 


190 


of a small two-pass 


FIGURE 4—Three two-pound neoprene-coated magnesium anodes in 


stalled in the channel cover of a three-pass condenser. A sized hole cut 
in the coating determines the current output 


TABLE 2 
Analysis of Cooling Water 


not controlled and Inspection showed 
a loss of three-fourths of their original 
weight in the six-week period Ad 
jacent to the anodes were heavy de 
posits of magnesium hydroxide which 
indicated that the unrestricted anodes 


generated excessive and wasteful 


current. 
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Lhe problem now was to regulate 
the current output permitting a longer 
and more economical anode life. Based 


on previous experience in tanks and 


equipment, a current density of 10 
milliamperes per square foot was con 
sidered sufficient for corrosion control 
Due to the diffi 


regulating the output of the 


and scale prevention 
culty of 
anodes by means of 


that by 


resistors, it Was 


decided coating the anode 
and regulating the metal exposed, the 


life of the 
In brief, the 


anode could he controlled 


theory being that the 


magnesium having a constant driving 


potential or pressure will allow cu 


rent to flow proportional to the ar@€a 
that of 


the original opening and exposed area 


exposed The effective area i 


under the coating is independent of 


the current flow 


[ pon consulting with the mag 


nesium suppliers, it was found that 


the only coated anodes available wer 
designed for tank bottoms and ship 


hulls 


for our use 


were too laret 


Cherefor 


1)-shaped anodes were purchased 


and 


physically 


small 2-pound 


about 1, inches x tA, 
thicl Thess 


drilled and tapped for easy attaching 


which are 


inches x 2 inches wert 
in the channels of the equipment and 


Figure 4 
holt d 


then coated with neoprene 


shows the anodes coated and 


to a channel cove 
laborator, Ising 


Test runs in the 


the existing cooling water as an elec- 
trolyte indicated that 1 square inch of 
exposed area would allow between 
Based on 


30-35 milliampere output 


these tests and published data on the 


REFI 





FIGURE 5—The anode installation on the channel cover of the de 
propanizer reflux condenser after four months of use. The neoprene coat 
The magnesium has been 
eaten away under each hole 


ing blistered and failed in many points 


large coated anodes, each anode In- 


stalled had an exposed area propor- 


size ol the cooler o1 


Dhese 


condenser in 


the 
condenser. See Figure 4 


tionate to 
anodes 
were installed in every 
Arkansas Fuel Oil Corporation’s East 
used AS 


the 


‘Texas plant, except those 
blanks to determine how effective 
anodes would be 

After several months of operation 
the anode installations were inspected 
and photographed. These inspections 
showed that in each case the anodes 
were preventing S¢ ale buildup and ap- 
cood 


laid 


down on the metal surface covered by 


parent corrosion increase A 


calcareous coating was being 


a thin chromate colored coating. Fig- 


ure 2 shows a depropanizer reflux 


condenser after four months of op- 


eration. Since it is a four-pass con- 
denser, a 2-pound anode was installed 
initially in each section as shown in 
Figure 5. Each section has an area of 
about 6 square feet. Four holes were 
cut, giving a total of 1.5 square inches 
which should give a current flow of 
90-60 milliamperes. 

After four months the anodes were 
found to have had a weight loss of 
slightly 


Cak ulating the average current out- 


more than one-half pound 


put during this period from the weight 
loss gave a current output of between 
The dif- 
estimate and 
that the 
neoprene coating blistered badly al- 


80-85 milliamperes /anode 
the 
actual was due to the fact 


ference between 


lowing additional holes through which 
the current could be dissipated. ‘This 
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can be seen in Figure 5 

Vhis application of galvanic anode: 
is economical, For example the de 
propanizer re flux conaensers were be 
ing shutdown and cleaned as often a 
at a labor cost of 
or $180 per year 


2-pound 


every three months 


$45 per condenser 


per condenser. Four anodes 


were installed on the channel cove: 


and two 2-pound anodes on the float 
ing head at a cost of $12 plus labor 


of initially cleaning the channel and 


installing the anodes. The total instal 


lation was $57 for the first year and 


$30 for the second year, Therefore, a 


net saving of $125.00 in labor per con 


denser for the first year and $150 the 


year were realized. This sav- 


total 


second 


ings multiplied by the number 


of coolers and condensers amounted 


to a sizeable savings in labor alone 


TABLE 3 
Material Cost of Magnesium Anodes Used 
in Water side of Condensers 


nd Magnesiut 
1 1 tapy $1.75 1 


$2.00 


shows a breakdown of the 


Table 3 
anode cost. 
The 


drawn 


following conclusions were 


1. In water systems containing large 
amounts of minerals and corrosion 
products, the dianodic treatment is 


not sufficient to prevent corrosion 





This sketch shows a typical installation of magnesium anodes on the 
channel cover of a condenser 


chan 


heads 
2. Cathodic protection will offer good 


and scale accumulation in 


nels, tube sheets and floating 


corrosion protection and scale pre 


vention in locations where water 


treatment is not sufficient 


3. Maen sium 


solution since they are 


anode offer the best 
ine xpen ve 
in small and 


and can be obtained 


speci shapes 
4. Restriction of anods 


achieved by 


output is best 
the anode 
hole \ 


coating 1s not 


first 


coating 


and sizing the output 
dipped neoprene 
Since the 


sufficient installa 


tion, anode with polyvinyl chlo 
available 
that this 


suitable for this applica 


ride coating (pve are 


and ¢ x perience indicates 
coating 1s 
tion 


S.A 


10 milliampe res pei 


current density of better than 


quare foot 1 


needed in most system 


6. Anode 


wate! 


in conjunction with a good 


treatment is the most eco 
nomical approat h to corrosion and 


S¢ ale control 


Original presentation was before 


5th Annual Convention, NGAA 
Fort Worth. Texas April 11-13 
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FIGURE 1—Schematic diagram showing the micromanometer (A), Tygon tubing (B), inner joint 

(C), reaction flask (D), magnetic stirrer (E), constant temperature bath (F), mercury manometer 

(G), two-way stopcock (H), safety trap (1), oxygen source (J), vacuum trap (K), atmospheric 
vent (L), vacuum supply (M), and attachment for other test units (N) 


Metals Affect Distillate Stability 


The effect of metals on oxygen uptake of distillate fuels is studied. To 


measure the effects, a new method is proposed here. 


E. T. Ming and L. L. Bott 


National Aluminate Corporation Chicago 


IN THE STUDY of distillate fuel 
stability problems, it can be valuable 
to examine the oxygen uptake rate of 
the fuels. This article presents a 
method which has been used to study 
the effect of trace dissolved metals on 
the oxygen uptake rate. The investi- 
gation was undertaken because there 
is a lack of basic information regard- 
ing the effect of trace dissolved metals 
on the reactions involved in distillate 
fuel degradation, and such knowledge 
is of practical value in the develop- 
ment and application of metal de- 
activators to stabilize distillate fuels 

The mechanism of distillate fuel de- 
termoration 1s complex ; however, it is 
generally considered that oxygen plays 
a role in 


some of the reactions in- 


3 


volved.! Downing and his co- 


workers’ successfully ilustrated the 
harmful role of certain metals such as 
copper, cobalt and vanadium on the 
storage stability of gasoline and the 
value of metal deactivators. Petersen 


demonstrated the effect of copper, co- 


192 


balt, nickel and 
chromium on the induction period of 
cracked effect of 


metal deactivators on these metals 


manganese, iron, 


gasoline and the 
Watson and ‘Tom’ reported the re- 
lation between structure and effective- 
ness of copper deactivators in gasoline. 
information is 
available for middle distillate fuels, al- 


However, no suc h 


though it is known from field experi- 
ence that certain metals can accelerate 
the deterioration of some distillate 
that 


have a high metal content. 


fuels and unstable fuels often 

Ihe following metals are frequently 
present in some distillate fuels in con- 
centrations up to several parts per 
million; Copper, iron, manganese, 


lead, nickel, 


sodium, potassium and lithium 


Apparatus 


rate of distillate fuel was determined 


zinc, calcium, barium, 


The oxygen uptake 


by a manometric method similar to 
that used by Warburg’ for biochemical 
work. The 


oxygen consumption by the fuel was 


pressure decrease due to 


PETROLEUM 


LITER 
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a 
U 
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FIGURE 2—Dissolved copper increases the 
oxygen uptake of fuel No. | 


measured by a manometer at various 
time intervals and the rate of oxygen 
uptake was calculated, The apparatus 
consisted of eight oxygen uptake test 
units with provisions for evacuation 
and introduction of oxygen 


diagram 
with only three test units shown. Each 


Figure | is a schematic 
unit was composed of a micro-mano- 
meter attached to a 500 ml. reaction 
flask. The 


made of 2 mm. capillary tubing so 


micro-manometer was 
that the change of gas volume result- 


ing from movement of manometer 
The height 
of the manometer was about 400 mm 


The fluid diethyl] 
phthalate colored with a suitable dye 


fluid would be negligible 


manometer was 
and had a specific gravity of 1.10 at 
room Three-mm. I. D 
I'ygon tubing was used in order to 


temperature 


reduce the gas volume outside the 
constant temperature bath. Each unit 
was equipped with a magnetic stirret 
which provided sufficient agitation to 
disperse oxygen as minute bubbles in 
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the fuel. The volume of each unit in- 
cluding the flask, inner and 
Tygon tubing was accurately deter- 
mined. All flasks were held at 110 F 
(+ 0.5F.) 
copper so as not to interfere with the 
The 


bath was covered to shield the samp!es 


joint, 


in a bath constructed of 


action of the magnetic stirrers 
from light. All manometers were con- 
nected to a manifold which led to the 
vacuum pump and oxygen cylinder 


Procedure —A 32() ml. sample of 
distillate fuel was placed in the reac- 
tion flask, and was evacuated at 25 
mm. Hg vacuum for 15 minutes with 
stirring (this operation was performed 
in order to degas the sample). Stirring 
was then discontinued and the oxygen 
was introduced. Then, the system was 
flushed twice by means of alternately 
evacuating and introducing oxygen 
Mhis assured that the sample was sat- 
urated with oxygen 
and the 
proper amount of dissolved metal was 
added to the flask. The 


added so that experimental conditions 


Deionized water (3.2 m! 


water was 
would simulate those of field storage 
where excess water is usually present 

The sample was stirred for 1 hour 
in order to establish equilibrium con- 
ditions between the gaseous and liquid 
phases, after which the stopcock on 
the flask side of the 
Manomete! 


manometer was 


closed. readings were 


taken at intervals over a 12 how 


period. Vigorous stirring was used so 
that the oxygen uptake rate would not 
be limited by diffusion 

During the test, one end of the 
manometer was connected to the man 
ilold which opened to the atmosphe re 
barometric 


Therefore, pressure 


changes affected the manometer read 
ing. For this reason one test unit was 


filled fuel 
to act as a Since no 


with water instead of the 


reference unit 


oxygen uptake took place in this 


unit, its manometer reading repre 


only the barometric 


I his 


tion 


sented pressure 


change reading was used as a 


corre factor to obtain the pre 
sure change caused by oxygen uptake 
in other units 

Che reference unit also had anothet 
namely, 


function, to compensate for 


the pressure change caused by any 


lo cal- 


from the 


slight temperature variation 
culate the oxygen uptake 
following 


pressure change the equa 
I | 


tion was used 
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FIGURE 3—The effect of 4 ppm dissolved 
metals on the oxygen uptake rate depends 
upon the type of fuel 


oxygen 
liter of fuel 
chanee 


fluid 


uptak 


pressure 
manometer 
ras volume above th: 
Olume of distillate 
normal b 

mm. He 


temperature of o» 


the derivation of the fore 


equation, it wa umed that oxygen 


follows the periect va and the 


pressure change in the flask is solely 


due to oxygen consumption. The lat 


ter assumption implies that the vapor 


| 


pressure of distillate fuel is not 
! 


changed by oxidation: no 


aseCous O-”% 


idation products are evolved; the par- 


tial pressure of water vapor is not 
changed by the solution of oxidation 
products in water; and the change 
solubility by the 


ol oxygen pressure 


decrease in the flask is negligible 
Materials All the dissolved 
metals used were salts of 2-ethyl hex 


The 


from a cylinder at 99.5% purity and 


anoic acid oxygen was taken 


used without further purification, The 


distillate fuels were obtained from 


various refineries and received unde 
a nitrogen or helium atmosphere, ‘The 
types of fuels and crude sources are 


listed in Table 1 


TABLE 1 
Distillate Fuels 


Crade Seurce Type 


Mid-Cont racked 


therma 


straight-rur 


racked 


Fastern é ) stalytica 
W eater traight-run 


cracked 


Results = [li 
good, A 


during the 


reproduc ibility. of 


the test 1 number of duph 


cate tests made course ol 


the work were within 0.2 ml pel 


liter from the average Therefore, in 


the compari on ot re ult gnilicance 
difference iti 


than 0.4 ml 


can be attached to 
oxygen uptake ol more 
pel lite 

Phe effect of 


nature Of a 


concentration 
blend 
interaction of two metal are 
| ) 
iwure 


that each 


metal 


pe of fuel fuel 


and the 
through 6. [The 
fuel re 


different! to each m 


hown if 
] 

finding ponded 

Uptlane 

fue] may 

mnounts of 

her addition of 

rall not pro 


ect. Also. th 


npound 


I hie alue of 
method in the 
tability of distillate fuel 
how the re 


those o 


nt upon 
! 

correialt vith 

I he ) venti 


ducted by the U.S 


usceptibilit tucdi 
Bure 
| 


com luded that a corre | ition ¢ 


M rie 


iu oO; 


tween the oxygen consumed 


oO gen absorption ipparatu 
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No. 6 + 4 ppm Cu 


30 % Fuel No. 6 + 70% Fuel No.5 


DISSOLVED METALS ADDED 


30% Fuel No. 7 + 70% Fuel No. 5 


Fuel 





Fuel No. 7 (Straight Run) 
Fuel No. 7 + 4 ppm Cu 


No.5 +4 ppm Cu 


FIGURE 5—The ef 
fects of two dissolved 
metals on the oxygen 
uptake rate of fuel 
No. | are not addi- 
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FIGURE 4 


The effect of 4 ppm dissolved copper on the oxygen uptake 


rate of blends depends upon the type of components in the blends 


total gum found in drum storage at 


Rescorla et al 


oxidation test 


ambient temperature 
reported that an air 
can predict the stability of distillate 
fuel in drum storage. Some prelim 
this 


also indicated that oxygen uptake 


inary work done at laboratory 
as an indication of the 
of distillate fuels 


It should be emphasized that a 


data can serve 


storage stability 


determination of oxygen uptake rat 
provides information in a matter of 
hours. Rapid evaluation such as this 
will be of great value if the test corre 


lation with field data is good. Storage 


stability information is generally ob- 


tained from ambient temperature 


storage tests only after several months 


However, since oxidation is only one 
of the reactions involved in fuel de 


gradation, great care must be exer 


cised in the use of oxygen uptake 


rate data as a tool to solve the storage 


stability problem 
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Concentration of each metal = 4 ppm 
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12 HOURS, ML PER LITER 
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DISSOLVED METALS ADDED 


FIGURE 6—These data for fuel No. 2 verify 
that the effects of two dissolved metals are 
not additive. 
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Rapid Design of Pipe Supports 


Here are charts and several examples of a way to design rigid frames 
quickly. Clip the charts for your working file. 


R. H. Karol 


Esso Research and Engineering Company 


Linden, New Jers« 


ECONOMY OFTEN dictates the 


use of rigid frame welded bent pipe 


supports Phorough design ol such 


structures 1s a tedious trial and error 
process, involving checking stresses in 


assumed sections until satisfactory 


Here is 


rigid 


members are found 


a rapid 


design method for frames with 
equal columns which uses moment 
coeflicients obtained from charts 

The pipe supports shown in Figure 
| are subjected to three distinct 
forces 

® Load due to the pipe, 


insulation and fluid acting verti- 


weight of 


cally downward snow or et 
loads may also be included 


® Wind loads 


normal to the pipe, at 


acting horizontally 
the eleva 
tion of the top of the cross beam 
wind loads on the columns may 
generally be neglected 
® Frictional forces due to pipe ex 


pansion, acting parallel to the 
pipe é the 
of the 


the cTros 


elevation of the top 
cross beam wind load on 
beam may venerally be 
neglected 


In order to compute the actual 
loads on the bents it is 


( stablish the 


CESSIVE 


necessary to 


distance between suc 


[his 


lished by ground Space require ments 


Supports may be estab 


or by the permissible cleat span for 


Span 


leneths for pipes whi h run over sev 


the pipes to be supported 


eral supports may be computed from 


the equation 


SmS 
\ , in which 
w 


leneth in feet between successis 
supports 

ection modulus of pipe in in 

illowable stress in psi 


, s 


weight of pipe, contained fluid 


insulation and snow and _ ice 


load, in pounds per foot 


small and larg run 


When pipes 
parallel, the small pipes do not neces 
sarily control the Span since they may 
be hung from the large pipes between 
supports 
Vertical may be 


loads computed 


from. the pipe dimensions, giving a 
number of concentrated loads on the 
These loads, if 


not vary too greatly, 


CTOSS 


beam they do 


Way be con 


verted into 
lgad for 
When 


must he 


an equivalent uniform 
CONVEHICNCE in calculating 


future expansion of facilities 


considered, it is generally 
most expedient to use a uniform load 
equivale nt to the average size of pipe 


| abl 


foot for 


expected 1 shows weights per 


linear various sizes of stand 


ard weight pipe These figures, multi 
plied by the bent 
divided by the 


tance ol 


pacing in feet, and 


center to center dis 


adjacent pipes in feet give 


loading in 


pipe 


the equivalent uniform 
pounds per loot tor the various 


IZeS 


Example Pips support he nit 
spaced 25 feet apart are expected to 


load of 
pipe s 


Piping will carry 


Calry an 


eventual 6-inch 


standard weight spaced 1] 
inches on center 


fluids 


to | 2 


with a specifi gravity of O.8 


What is the 


form load on the pipe support beam? 


equivalent uni 


Solution Use an average pec fie 


ravity of 1.0, or water Lhe weig 


per linear foot is 19 1. 


pounds per foot Pip spacing of 1] 
inches 0.917 foot Equivalent unl 


formly distributed load on the beam 


w,l ed 1 pounds per foot 


force on 


lhe horizontal wind 
be determin db 
pipe 


unit pre ure I he 


pipe ma multipl 


Ing pipe diameter length 


horizontal 


pipe 


than 


wind 


force on a number of adjacent 


of similar size may be greater 


the force on a sing] pipe Enginee! 
vhether 


Doubling 


Inv judgrn nt must determine 


thi lact merit attention 


the computed wind lores on pipe } 
generall ullics 


W ind 


ures may be { m 


inche and ov 


ently COnsers unit pre 


ined trom the 


equation 


rictional force computed 
| 


lrom temperature data tor each pipe 


vhere hot cold 


lines run over the urn t 


In most ot and 


upports rie 








FIGURE | 





Typical pipe support structures 











Design of Pipe Supports oe" ertia about the axis resisting flexure 


must be used.) Figures 3 through 5 





show the manner in which distributed 
moments vary with member stiff- 
nesses, These charts also offer direct 
solutions to continuous bents, as 
shown on each figure. Distributed 
moments for any combination of 
loads may be determined by the use 
of the coefficients C,, Cy, C,, and C, 
More accurate values of these co- 
efficients can be found in Table | 


Figure 3 shows the relation between 





distributed and fixed end moments 
for any symmetrical beam loading 
For a given loading condition, final 
moments decrease, as beam to column 


stiffness ratio increases. 


Example -A continuous bent has 
ST4WF8.5 columns 12 feet high and 
a 6 channel 8.2 beam 10 feet long 
The bent carries a concentrated load 
of 1000 pounds at the center of the 
beam. What are the distributed 
moments in the frame? 

Mra sb (6 Ono ante? Solution— Using the AISC hand 
book: 


wt? 
Mer, .. 


(4- Baya? 


ST4WF8.5, I = 3.36 


FIGURE 2—Typical loading diagrams with notations. 6 channel 8.2. I 13.0 











Stiffnesses: 


frictional forces will be negligible and translation of the joints, may be 
can be ignored greater or smaller than the original Ky 
fixed end moments. For any given 
Design of Structural Members loading condition, the relationship 
When the forces acting on the sup- between the distributed and the fixed ; 
port have been determined, the indi- end moments is a function of the : -— 465 
vidual members can be designed. The ratio of the stiffnesses of the beam 


design is accomplished by means of | and columns. (The stiffness, K, of a Fixed End Moments (Ficure 


charts which eliminate much of the member is defined as the ratio of PI 1000 “% 10 


8 8 1250 ft-lbs 


labor involved in the usual moment moment of inertia to length. In deter- Mr, 

distribution methods. The use of these mining stiffness, the moment of in- PI 1000 x 10 
OL 100 » 

charts is explained in the discussion M 8 8 1250 ft-lbs 





and example which follow eames ' 
For any loading conditions, if the Distributed Moments (Figure 3 and 

joints are considered locked, fixed Distribution Coefficients lable 1 
* Bean 

* Columa i 2 ; For : 

ends of the loaded members, These " Ng K 


0.0 5 
Mi. = ( 
are readily computed from Figure 2 0.1 i 


0.2 1 7 387 ft-lbs 
Actually, the joints are not locked, 03 M, 187 ft-lbs 
but rotate and translate to an extent 0.5 


0.6 77 22 M, 387 
which depends upon the loading con 0 7 Mau 194 ft-lbs 


end moments are generated at the 


Os 
ditions and the elastic properties of 


the members. This motion distributes ; 21 Figure 4 shows the relation between 
the fixed end moments to all the 5 : : distributed and fixed end moments 


members in the joint, whether loaded | 7 2 5 for wind or other horizontal loads 


or not loaded, in accordance with 2 5 27 Final moments approach 0.25HL as 


well established fundamental _ prin- 8.5 0.265 ! beam to column stiffness ratio in 

ciples. (See any textbook on struc ! 0.362 . 0.082 creases 

tural design. ) 7 0.200 2 0.023 Beam loads which are not verti- 
The distributed moments in the 0.254 2 ‘i 0.018 cally symmetrical to the bent cause 

frame resulting from the rotation and _— a side sway in the frame. The amount 
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Notation 





coeffi ient 

horizontal force 

moment of inertia in plane 
of be nding 


stiffness ratio 





constant 
length 
concentrated moment load 
fixed end moment 
fixed end moment at A 
fixed end moment at end 
“a” of member “ab” 
= distributed moment at end 
“a” of member “‘ab” 
vertical force (concen- 
trated 
unit stress 
section modulus 
vertical force (distributed ) 











1.0 



































Decimal of Me (pe) 









































4 5 


K BEAM 


K COLUMN 
FIGURE 3—Chart for symmetrical loading 
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Rapid Design of Pipe Supports... 





of side sway, and therefore the 





amount by which side sway modifies 
the distributed moments, depends 
upon the difference in fixed end 
moments at the beam ends [ n- 


ymmetrical loading can be replaced 





by symmetrical loading plus a con 
centrated moment The concen 
trated moment represents the full 


affect of side sway 


Example -Ihe beam of a rigid 
bent is 10 feet long. It carries a con 
centrated load of 1000 pounds placed 
ix feet from the left end, What are 
the fixed end moments, in terms ol 
ymmetrical loading plus a concen 


trated moment ? 


















































4 5 


K BEAM 


K COLUMN 
FIGURE 4—Chart for wind loading 
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Solution—Fixed end moments 
Figure 2 


Pab 1000 x 6 4 
Mr, ; — 960 ft-lbs 


Pa’t 1000 « 6?’ & 4 
Mr, = 1440 ft-lbs 





B 


My, + Mi 
» 1200 ft-lbs 


Mr,—M 


rp 960 1440 





240 ft-lbs 


Mr, = 960 1200 — 240) ft-lbs 


Mr, = 1440 = (1200 + 240) ft-lbs 


The value of 1200 at the beam 
ends may be distributed by Figure 3 
The value of 240 at each end may be 
distributed by Figure 5, which illus- 
trates the variation of side sway af- 
fects and beam to column stiffness 


ratios. Affects of side sway become 


1.0 

















Decimal of M 



































4 5 


K BEAM 


K COLUMN 


FIGURE 5—Chart for concentrated moment loading 
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negligible as beam to column stiffne 


ratio increase 


Example A rigid bent will be di 


signed for the loads shown in Figure 
6. ‘Uhe principle of superposition will 


with | 


be used gure 2 to arrive at 


Ihe 
and » with 
Pable 1 will be 


final moment 


thr fixed-end 


moments 


charts in Figures 3, 4 


coelhicient listed in 


ul ed to cle termine 


Solution olf k for 


l hus 


value 


in Figure 2 is 6/12 0.5 


Only the ol 
ck 


numerical value 


termined when the 


interest here proper sign 1 
final moments 
diagrams 


In the 


upp I 


computed, from the 


Stress 


shown in Figures 3, 4 and 5 


example compression in the 


fibers will be considered positive 


200 





FIGURE 6—Loading of struc 
ture for example solution. 





moment 


using the charts, the required 


combinations are as follows 


M + M 19.88 17.62 


18.75 ft-k 


Mew 19.88 17.62 


1.13 ft-k 
HL 0.5 


the 
used in the 
the 


, 
13\ comparing magnitudes of 


the moments to be charts 


een that contribution 
moments will be 
the 


) and + 


» to final 


negligible By looking at stress 


pictures in Figure and the 


original loading pattern can be 


een that Stresses are additive at 


joints ¢ and d, as shown by the arrow 


direction at the ends of the separated 
the chart co 


be 


Occul 


members, Comparing 


for these 


that «1 


efficients joints, it can 


seen itical stresses 


will 
at joint ¢ 


l 


ETROLEUM 


Figure 3 clearly shows that final 
moments will be significantly reduced 
if beam to column stiffness is high 
Assuming a 3 to | 0.4 
and C, 0.27. Using values 
gives a final moment of approxi- 


mately 0.4 (18.75) +0.27 (11 10.5 
ft-k. In order to keep bending stresses 


ratio, C, 
these 


below 20,000 psi, a section modulus of 
2 55,000 x TE 6.3 in is required 

If the columns are considered main 
compression members, the slenderness 
ratio should not exceed 120. One end 
of the other is 
restrained, but not fully so. That is, 
the the 
ported and the fixed condition 


the column is fixed, 


upper end is between sup- 

An 
effective length factor of 0.6, halfway 
the of 0.5 0.7, 


will be used. Thus, radius of gyration 


between limits and 


22 7 12 
should not be less than 190 
the r 
quirements established, a 6bWF15.5 is 
selected for The 
I 


0.6 


1.32 in. Consistent with 


a trial column size 
stiffness of this member will be 


1.38. An 8WF17 is selected 


for the trial beam size. This membe1 


56.4 p 
{ t.70 
, @ 


Ki 


has a stiffness 


Ihe 
170 


1.58 


ratio of stiffnesses is 


4 


termined: 


Final moments may now be de 


for | 


for Figure 5 


1.00 ft-k. for Fi 


Mar 
0.58 ft-k 
M, 18.75 


’ ft-k 
M, 18.75 


18.75 
13 
9.68 ft-k 
0.5 ¢ 18.75 
1.13 5 
6.46 {t-k 


From the final moments 


actions may be cal ulated by t 


methods, and the columns and beam 


chee 


members 


ked for combined stress If the 
selected 


the 


eflect 


prove to he un 
satisiactory 


the 


readily indi 


cate ol d char 


a 
~—— 
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FIGURE 1—Catalytic and main fractionating systems 
lower cost. It « mploys an entirely new 


system of catalyst transfer between 
vessels which allows for reduction in 
the height of the unit, The top of the 

regenerator at Destrehan, for exam 
. le. is only 95 feet above grade. Units 

Here's the first complete story on... P soins" es = yap 
lier types would require the regenet 
ator to be approximately 130 feet 

above grade 

In addition to changes in catalyst 
Destrehan Model IV flow, higher velocities are used in 
both the reactor and regenerator! 

These higher velocities permit a r 
duction in the diameter of the major 
FI id vessels. It is the lower unit profil ind 
Ul at rac er the smaller diameter of the reactor 
and regenerator that permit construc 

tion for a lower initial investment 

Process Flow. Figure | show 
flow diagram including the reactor: 
This unit, first of its kind in the U. S., was /“#enerato _ wr Ayers 
rachionating ystem resn ieed en 


ters the reactor through the oil riser 


first placed on stream November 21, 1952. 
5 


where it mixes with regenerated cata 
lyst The \ iporized oil, after leaving 
the catalyst bed passes through three 
sets of two-stage cyclones before et 
tering the fractionator Spent catalyst 
W. E. McWhirter, Jr., J. R. Tusson and H. A. Parker flows downward through the catalvst 
C } ¥ -arr ; r actrahar | 
Pan-Am ithern C pora [ mn, La stripper and then around the U-bend 
into the regenerator, Catalyst tran 
THIS UNIT INCORPORATES _ high conversion with a 450 F. end fer from the reactor to the re 
several new design and operating point naphtha being segregated for ator 18 carried out in the dense phase 
features developed by Esso Research 1 second pass retreat operation Op Below the regenerator is the 
and Engineering Company formerly erations at Destrehan to date have catalyst riser. Lift air is intre 
Standard Oil Development Com- been ingle pass for motor rasoline imto the riser reduc ne the « 
pany) and was designed and built by production density which permits flow of c; 
The Lummus Company Description of Unit—The Model from the reactor to the revenet 


The original design called for proc- IV unit differs from earlier cat crac} under its own pressure head, The 


essing 12,000 barrels per day at’ ers principally in it implicity and of catalyst flow in the entir 


April, 1956—PrtrroLeEUM REFINE! 





Destrehan Model IV Cat Cracker... 
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Retreat 
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Amyleme 


Cracking | Rich Oil 
Light To FCC 
Catalyne] Fract 
Naphtha 


Cracking 
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is controlled by the amount of ai 


flow to the spent catalyst rise 
enters the 


Combustion air regen 


erator through the air heater and be 
low the regenerator grid, Regenerated 
through an 
the 
U-bend to the reactor where it meets 
fresh feed 

The 


with 


catalyst is withdrawn 


overflow well and then around 


Destrehan unit is equipped 
the U 
these valves are not used 


While the 


valves are 


slide valves in each of 
bends, but 
for continuous throttling 
unit is on stream, these 
addition to 
need for throttling 


Model IV 


provides more stable operation than 


generally wide open. In 
the 
valves, the 


eliminating 
slide system 


units which require throttling 

Che fractionator is of conventional 
design and separates the reactor ef- 
the 


wet gas, unstable naphtha, heavy 


fluent into following products 
naphtha, light cat cycle oil and heav. 
cat cycle oil, Fractionator bottoms o1 
recycled to the 

The flow 


recovery 


slurry is reactor to 


extinction diagram of the 


section 


vapor which is an 


integral part of the cat cracker) is 


202 


FIGURE 2—Vapor recovery unit 


shown in Figure 2. It is also of con 


ventional design consisting of an ab- 


sorber, sponge absorber, debutanize: 


and depentanizer 


TABLE 1 
Model IV Performance Data 


ACTUAL 


Once Recycle 
Design®! Through | Operation 
Operating Conditions 
Feed, B/D 12.000 
Recycle, B/D 180 
Heavy Cycle Oil Re 
evele, B/D 0 1.060 
Reactor Temp., “I 975 2s 934 
Reactor Pressure, Psig $ 7 10.5 
Reactor Velocity, I 2.5 2 1.9 
Catalyst Circulation, 
ryM 
Catalyst to 
Co 


15,800 
1,175 


13,800 
1,200 


Oil Ratio 


pace Velocit 
Wo/Hr/ We l 1.43 
4.0 
Regenerator Temy I 1,080 
Regenerator Pressure, 
aig 
Regenerator Velocit 
Product Yields 
Conversion, Vol. ©; 
Naphtha (400° F EP 
7 RVP), Vol 
Excess Butane, Vol 
Dry Gas, Wt ‘ 
Coke, Wt © 
Light Cyele Oil, Vol 
Heavy Cyele Oil, Vol ‘ 
Product Quality 
Naphtha Octane 


CFR-R, clear 


* Designed for wartime aviation gasoline operation 


PETROLEUM 


Process Performance —Tabula- 
tions of the operating conditions and 
yield data from two typical Destre- 
Table | 


Data taken during once-through op 


han operations appear in 


eration and during operation employ 


ing recycle of heavy cycle oil are 


compared with design figures, “Once 
through operation” is used to describe 
the case where bottoms 


only slurry 


are returned to the reactor; the term 
the 


bottoms and 


“recycling” defines operation 


where slurry also most 
of the heavy cycle oil product are re- 
turned to the reactor 


Catalyst carryover from the reac 


tor is slightly higher than antici- 


pated; therefore a higher-than-design 
recycle 


slurry 


rate 1s maintained in 


order to reduce the catalyst concen 
tration in the slurry and thereby re- 
duce wear on equipment 


The 


conversion 


high 


order to 


unit was designed for 


70 percent in 
obtain maximum aviation gasoline 
production, Operations at Destrehan 
te date have been for producing mo- 
tor gasoline. In the 


motor gasoline 


operation, conversion has been con 
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TABLE 2 


Typical Feed and Product Analyses 


Light Heavy 
Cycle Cycle 
Ou Oil 
22.3 56.1 
472 102 
640 132 
648 148 
654 166 
660 190 


HA6 


Fresh 
heed 


Cat 
Naphtha 
20.5 

278 
450 
512 
556 
592 


28.6 
410 
456 


2h) 


686 292 


628 
wr; 656 432 678 
70 680 
gy 714 
0 750 ! 712 $50 
End Point 760 $96 
Con Carb 
Diesel Index 47.7 32 15.5 
Octane Clear, CFR-R 
Reid Vapor Pressure tf 


698 516 


92.0 


Low-Temperature Distillation Analysis 


Fuel Gas PP-BB 


1.8 


Catalyst 


Regen 


Carbon, wty% 0.50 


siderably lower than 70 
that feed higher 

up to 18,500 barrels per day 
At the 


temperature 


pere ent so 


rates than design 
have 
feed 


and 


been experienced high 
the 


severity are necessarily lower than de- 


rates reactor 


sign. Catalyst circulation has been 
greater than design 
feed 
obtained without any expensive modi- 
the unit, The 
be flexible 
operated smoothly at feed rates from 
10,000 to 18,500 barrels per day. Con- 


inversely 


consistently 


These high rates have been 


fications to unit has 


proven to very and has 


version levels have varied 
with the feed rate while maintaining 


maximum coke burn 


Feed and Product Analyses 
Analyses of feed and products are 
presented in Table 2 These data are 


typical of the Destrehan operation 


Catalyst Losses Previous to the 


December, 1953, turnaround, high 
catalyst losses from the regenerator 
were experienc ed ] hese losses were 
caused by poor fluidization of the bed 
and overloading of the cyclones be- 
cause of poor catalyst particle size 
than the high 
the 


around, the four sets of two-stage 62 


distribution rather by 


velocity operation, During turn- 


inch diameter cyclones in the regen 
erator were replaced with eight sets 
REFINER 
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diameter c 
62-inch 
cyclones had been damaged by after 
the smaller cyclone 
More cyclones of the 


Size were ne eded in orde r to 


16-inch 
the 


ol two-stage 


clones because diameter 


burning and 
were available 
smaller 
keep the cyclone inlet velocity at de 
level high a 


cyclone erosion 


sign loo velocity in 


creases and catalyst 
loss 
In order to prevent reverse flow in 


the secondary diplegs which are not 


FIGURE 3 


Flapper valve 


the 


a positive 


sealed a deep in the bed as pri 


mary diplegs and to insure 
seal during catalyst loading at startup 
flapper or trickle valves, as shown in 
installed on the second 

both the 
hese valves 


May 


WM he nh 


Figue 3, were 


ary diplegs in regeneratol 


and reactor were first 


installed in 1953, and were re 


cy lone ‘ 


the 
the re 


installed were 
changed in renerator 
(;ood ha 


enced with these valve 


operation been expel 
have 
rf duc 
seal 


during normal ope ration 


the 


and thes 
proven to be very eflective in 


inv Sstal tup losse and a a on 
the diplegs 
In da 


als are 


non Ope rating position 


open approximate ly one 


inch, Durine operation the valve 
operate 
the differential 
the 
December 
t losses have 
below two 
hown in Figure 4 
catalyst which 


HuCc ron 


open ol hut depending on 


pre Sule he tween the 


and dilute 


the 
cataly 


dipl v 
Since 


around 


pha ( 
1953. turn 
he en ve 
low averaging ton 


I he 


contain lf 


per 
da a equi 
hbnum 
material en 


ind 


equilibrium particle 


10 minu 
| 


good 


perce nt 
ible 


tability 


fluidization good unl 


Thi 


tribution | 10 percent 0-4 


ize di 


micron BO 1.80 


pr reent microt 


percent 6 


Rolles 


and 10 microns by 
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Destrehan Model IV Cat Cracker... 





Note 


T 


Startup Losses 


Are Not inciuded 


t Losses Tons/Doy 
nN 


Lo 


0 


JAN MAR MAY JULY 


1954 


SEPT NOV 


JAN MAR MAY JULY 


1955 


SEPT NOV 


FIGURE 4—Average cat losses from regenerator. 


Catalyst Circulation, Aeration, 
and Particle Size Distribution 
Smooth catalyst circulation is of 
prime importance in any cat cracker, 
In the Model IV 


occurs in | 


unit catalyst flow 


bends. Regenerated cata 
lyst overflows the standpipe in the 
regenerator and flows through the re 
generated cat U-bend to the oil riser. 
flows from the reactor 
the 


and around the lt 


Catalyst 


through spent catalyst stripper 
bend to the spent 
catalyst riser. In considering the cata- 


lyst flow down from the reactor strip 


10 


INDEX 


FLUIDITY 





| 


per into the spent catalyst U-bend, 


two effects are observed 


First, disengagement of the aerat- 


ing medium (oil and steam) occur, 


causing increased density and loss of 
fluidity 
Second, as 


the catalyst 


downward, the pressure head due to 


moves 


the reactor holdup increases and com- 
pression of the aerating medium oc- 
curs, accompanied by additional loss 
of fluidity 

The 


rected by injection of an aeration me- 


loss of fluidity must be cor- 








20 40 


AVERAGE 


60 
PARTICLE 
FIGURE 5—Fluidity index vs. average particle size, Destrehan MS cracking catalyst. 


SIZE MICRONS 


PETROLEUM 


dium. Steam is used on the Destrehan 


Aeration located 
the I 


cumlerence ol 


unit points are 


-bend on the outer cir- 
the 
enter almost tangentially in the direc- 
tion of Aeration 


also lo« ated in the reactor 


along 
U-bend arc and 
flow of catalyst. 
points are 
catalyst stripper and regenerated cat- 
alyst well. 


overflow Approximately 


2000 pounds per hour of steam is 
used in each U-bend, 

Since pressure fluctuations in either 
will effect 
the catalyst circulation, the differen- 
tial the 
controlled. This 1s accomplished by 
the stack 


maintain the regenerator 
differential 


the regenerator or reactor 


pressure between vessels is 


regulating slide valve to 
pressure at 
a set above the reactor 
The reactor pressure is controlled in- 
directly by the wet gas compressor 
Air, injected into the spent catalyst 
the 


The air causes a re- 


riser is used to control catalyst 
circulation rate 
duction in catalyst density which cre- 
ates a pressure differential and results 
in flow, Approximately five to ten 
percent of the total air to the regen- 
Cata- 


lyst must be delivered to the riser in 


erator is injected into the riset 


a dense state so that the lift air can 
be effective. If large quantities of 
the U-bends the 


catalyst is in dilute phase when de 


steam are used in 


livered to the lift air riser. The effect 
of further dilution by lift air is neg- 
effective circulation 


ligible and no 


control is possible. 
with aeration and 


Even good 


pressure control, smooth circulation 


cannot be obtained unless a catalyst 
has a good particle size distribution. 
It is known that the lower the aver- 
age particle size, the longer it takes 
for the the 
better its flow properties, 


able 


catalyst flow properties in the labora 


catalyst to deaerate and 


In order to be to determine 


tory, a fluidity index test was devel- 
oped. The deaeration time in seconds 
required to reach a viscosity of 400 
the 


Standard Oil Company (Indiana 


is defined as fluidity index by 
Laboratory Predictions of flow Prop- 
erties of Fluidized Solids by R. Diek- 
and W. L. Forsythe, I & E 
Chem., Vol, 45, 1174, 
1953.) This viscosity is measured on a 
Brookfield 
shows the effect of fluidity index ver- 
Good flow 


nan 


Page June 


Viscometer. Figure ) 


sus average partic le size 
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= To Oo Analyzer 
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) 


Sequence Of Use Of Control Facilites 


| 
[sume 
| 


® 
(E) 


Key To Afterburning 


Control Facilities 


lfem 


Plenum Chamber 
Sprays 

Emergency Plenum Chamber 

Sprays 

interstage Steam 

Dilute Phase Sprays 

Dead Space Steam Ring 

Center Sprays 


Normal 





Stack 


Location Of Afterburning 


Plenum 


And/Or 


Dilute 
Phase 


Secondary 
Cyclone 


Primary 
Cyclone 





Emerg. Plenum | 
interstage Steam 2 
Dilute Phase SP 
Center Spray 

Torch Oil 

Increase Slurry 
Reduce Air Rate 
Decrease Preheat 











was obtained with an average particle 
size of 73 microns, but poor flow oc- 
curred with an average particle size 
of 83 


rium average particle size of the cata- 


microns. ‘The present equilib- 
lyst in the Destrehan unit is approxi- 
mately 65 microns. 

Since the 1953 turnaround the Des- 
trehan unit has had a good equilib- 
rium catalyst, good pressure control 
and effec tive aeration whi h have re 
sulted in extremely smooth circula- 
tion. Control of 
with lift ai 


temperature 


reactor temperature 


has been excellent with 


fluctuations being less 
than 3 F. Circulation has been varied 
from 20 to 30 tons per minute at will 


without any difficulty. 


Afterburning An 


problem which occurs in the regener- 


important 


ation of cracking catalyst is after- 


burning. Afterburning is the reaction 


between carbon morn xide and OXY 


gen to form carbon dioxide some 


place above the dense bed in the re- 
The 


It usually takes place in the di 


generator. reaction is exother- 
Trin 
lute phase of the regenerator, but 
depending on conditions, it is possi- 
ble that afterburning can occur inside 
the cyclones, in the plenum chamber, 
or in the stack. 
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FIGURE 6—Destrehan FCU afterburning control 


Afterburning can cause catalyst de- 
the 
to high temperatures and it can cause 


activation by exposing catalyst 
serious mechanical damage to the cy- 
clones and other equipment inside the 
regenerator, 

that afterburning 


Indications are 


may arise from: 


® High flue gas temperatures 
® High oxygen in flue gas 


Erratic catalyst circulation, 
whether from poor pressure con 
trol, 


Surges in 


poor aeration pattern 
al supply to the re 


generator or other reasons 


Poor catalyst parti le size distri 
bution, which causes poor cata 
lyst fluidization. This in turn 
causes erratic oxygen utilization 
resulting in occasional high oxy 
gen content in the flue was 
Afterburning occurred periodically 
prior to the 1953 turnaround. During 
this turnaround, remedial steps were 
taken both to prevent afterburn and 
and control it il 


to detect the pre 


ventative measures not 


ful). Afterburning 


eliminated by the effective control of 


were succe 


was essentially 


regenerator temperature and exces: 


good fluidization 


the 
which followed the 


oxyven and 
1955 turnaround 
that 


oxygen should be controlled between 


Experience has dictated EXCeSs 


This pre 


0.5 and 1.0 volume percent 
vents both carbon buildup and after 


burning 


Figure 6 shows the afterburn de 


tection and emergency water spray 


the se 
The 


can 


system installed, as well as 


quence of use of control facilities 


exact location of any afterburn 


be detected by the numerous recorded 


temperature points and the oxygen 


inalyzer It can then be brought 


under control by the water 


that 


pta in 


location 


Operating Performance—} lic 
Destrehan Model IV Fluid Catalytic 
Cracking Unit performance has been 
excellent for the past two years There 
has been only one major turnaround 
during this 


mooth with 


period Operations are 


good catalyst circula 


tion and good reactor temperature 


ind pressure control, Catalyst losse 


e remained low (below 2.5 ton 


la Feed rates have been as low 
is 10.000 barrels per day and as hie 
as 18 


period Aa’ 


during thi 
othe I 


100 barrels per day 


dictated by refinery 


te te 


] 
( 
cona oh te 


ition 
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The new plant of Petroleos Mexicanos is located outside Reynosa, Mexico. This high-pressure absorption plant 


was constructed by the Hudson Engineering Corporation of Houston 


Pemex Recovers 


About 300 million standard cubi 
feet of gas per day is expected to be 
processed from the approximately 170 
wells. The gas is contacted by the lean 
oil from these charge pumps. 


Here is a view of the rich oil heaters 
The rich oil vaporizer is the large 
tower in the foreground, and the ab- 
sorber towers are at the far right. 
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iN 


The charge pumps for the absorber oil are steam driven 
to make continued operation easier during an electrical 


The plant superintendent, Patricio [barguengoitia, 1 
views the operation records with the process enginec! 


power failure. Ismael Rodriquez 


Gasoline at Reynosa s 


i 
f 


THERE ARE two absorption systems. Here is 
a view of the absorption towers. The two on the 
left are operated at 800 pounds per square inch 
and the two on the right are operated at 1100 
psi. At the present there is no export line to the 
U. S., and only the 800 psi system is in use. It 





processes 70 million standard cubic feet of gas per 
day. The daily liquid recovery is: 12,500 gallons 
propane, 11,100 gallons butane, 30,000 gallons 
premium-grade gasoline, 1900 gallons naphtha 
4400 gallons kerosine, and 2100 gallons diesel fuel 


Fourteen-inch meters measure the 
output of. the piant. Storage is pro- 
vided for about 40,000 barrels of LPG 


product 
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Two-Stage Crude Distillation Unit 


New approach for calculating .. . 


Vapor Yields on Flashing 


Nomographs . . . equations . . . save time on flash calculations. 


J. S$. Grosberg and George E. Mapstone 
South African Torbanite Mining & Refining Company, 
B »ksburg North, South Africa 


WHEN A HOT oil is brought from the region of high 
pressure to low pressure, a certain amount of the oil may 


vaporize, The percentage of vaporization that takes place 


HY\ 


\ \ 


will be governed by the flash vaporization curve of the oil 
and by the latent and specific heats of the oil and its 
vapor. A trial-and-error procedure is generally advocated 
to solve this problem,’ but it is shown here that this is not 
necessary as it is possible to calculate directly and ac- 
the the 


properties of the oil. 


curately yield of vapor from a knowledge of 


The equation of the flash vaporization curve can be 


written 


T; mV + « (1) 


The sensible heat change in the oil before and after 
flashing equals the latent heat change and hence we can 
write: 


HV (100-——V,) S,T, (100—V )S,T; + V,S.T; VST; 
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100 V; 


For more data on advertised products, use Readers’ Service Cards, last page 


° 1 
It is most convenient to work on the basis of 100 gallons 
of charge stock measured at 60 I 
ei 


Substituting equation (1) in equation 


S,1 (100 V) S. (mV ‘ VSs1 VS, (mV 


which can be rearranged in the form 


LOOS.« 


100 Sam + H 100—V,) S,T 
Ss m 


Chis equation is in the form 


Where 


\ 1008 
Ith 2 Ss 


and B 
These two functions, A and B, can be evaluated from 
a knowledge of the properties of the oil and the condi 
Substitution in the 


tions in the system simple quadratic 


equation (5) then allows the ready solution for the pro- 
portion ol oil vaporized \ The nomograph prese nted 
in Figure 1 simplifies this final calculation 

If A is greater than 1000 then the value of V* in equa- 
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FIGURE | 


Connect Factors A and B and pick off percent vaporized V 


REFINE! 








Vapor Yields on Flashing... 





tion (4) can be neglected and then we 


S,T, (100-—V 
ei, —6 


100 Sec + ViSsT, 
100 8S: m + H 


In the case where the feed is entirely liquid i.e. V, 


equation (4) reduces to 


v[ c (S. S 100 S. m H \ 100 (S,T, S.« 
m (S Ss m (S, S, 


This equation is also in the same form as equation (5 
where A is given by equation (6) and B by 
00 (8S . 
B= ! Bs — Su (10 
m S S,) 
As before, evaluation of A and B followed by the use of 
Figure 1 allows the complete and accurate solution for 
the proportion of the oil feed vaporized 
If A is greater than 1000 we can again neglect V? in 
equation (9) and obtain the relationship 


\ 100 (S,T, Sec ) 


1] 
c (S, S 100 Som +- H 


The minimum value of A in equation (6) is given in 
the case where a low molecular weight hydrocarbon 
flashes from a very similar oil, this giving the greatest 
value of (S, S,). In such a case if (S. S,) 1.7 and 
m is 10 then A becomes approximately 300 depending on 
H. Hence values of H less than 300 need not be con 
sidered 
The minimum value of B can then be found by sub- 
stituting this value of A in equation (5). This gives 
\ 00V+B—0 (12 
Since V is in the range 0 to 100, B can never be negative 
but B 0 when V 0. Hence negative values of B 
need not be considered. 
Similarly the maximum probable values of A and B ar 
of the order of 8000 and 1,000,000 respectively, 
These maximum and minimum limits are covered by 
the nomograph in Figure | 
The application of the method is best illustrated by 
means of an example 
A crude oil of Sp. Gr. 0.865 at 60 F is at a sufficiently 
high pressure that it is completely liquid at its temperature 
of 600 F. This crude is flashed into a vessel whose pres- 
sure 1s maintained at 65 pounds per square inch absolute 
The 10-70 percent portion of flash curve of the oil at 65 
pounds per square inch absolute is a straight line which 
may be represented by the equation 
, B8.4v 4 291 
What is the percentage vaporization that will take place? 
If we assume that 40 percent were vaporized, then the 
Sp. Gr. of the oil vaporized will be 0.75 and that of the 
residue 0.940. The specific heats at 600 F will be 0.62 
and 0.73 respectively and that of the crude oil 0.78.* The 
latent heat of vaporization is 124 Btu/Ib 
Hence H 895 Btu/VU., S. gallon 
V,=0 
600 F 
S, 5.6 Btu/U. S. gallon 
S, 5.7 Btu/U. S. gallon 
Sy 3.9 Btu/U, S. gallon 
‘ 291 F 
m 8.4 


Substituting equation (1) we get 


5.7) +- 570 (8.4 
8.4 (1.8 


a ] , 100 [(600) (5.6) 5.7 (291 
8.4 (1.8 
whence V° 


411 V 11,200 


Therefore A 411 and B 


values on the nomograph 


11,200. Connecting these 
Figure 1) by means of a 
straight edge gives the percentage vaporization, V, as 30 
percent. 


The equations derived here allow the simple and direct 
calculation of the vapor yields obtainable on the flashing 
of an oil. The relationship is useful when it is desired to 
calculate the effect of reducing the pressure on an oil or 
a mixture of oil and vapor, but is restricted to those oils 
whose flash vaporization curve is a straight line over the 
range of conditions involved, 


SYMBOLS USED 
H Latent heat in Btu per gallon of vaporized oil, 
Total volume of vaporized oil per 100 gallons of charge 
as gallons of charge vaporized 
V; Volume of vapor in charge per 100 gallons charge as 
gallons of charge vaporized 
' femperature of charge I 
Temperature after flashing I 
Specific heat of oil before vaporization Btu/gallon 
Specific heat of oil after vaporization Btu/gallon 
' Specific heat of vapor before vaporization Btu/gallon 
Specific heat of vap@y after vaporization Btu/gallon 
m and ¢ are constants 
A is a function defined by equation (6 
B is a function defined by equation (7) or (10 


I 
I 
Ss 
Ss 
S 
Ss 
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t of research will be required . . 


. to make possible completely 


automatic contro! of a modern refinery such as this. 


Automation Today 


Much has been done in applying automatic 


controls to plants .. . but much more is needed to make 


them truly automatic. 


Theodore J. Williams 


USAF Inst tute of Tec nnok 


EACH OF US has been exposed to 
tens and possibly scores of articles re- 
cently in the popular and technical 
press proclaiming the magic of “au- 
tomation” and the wonders it is per- 
forming or beginning to perform, in 
and 


machine tool 


How 


taken these glowing statements in re 


the automotive, 


electronics industries have we 
lation to our own industry? Have we 
sat back smugly with the thought: 
“Sure, that’s all fine, but we 
there first”? Or 


were 


have we wondered 
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Wr h+ Patter 
Vriaht-Patte 


AFB 


How is my industry doing now? Are 
we keeping abreast of the other fields? 
Are we making the most of the ne 
techniques in this fast moving 
science ?”’ 

Yes, the petroleum and chemical 
with their vast 


industries swing to 


continuous operations in the 1930’ 


1940's did 


applic ation of remote 


and early pioneer in the 


indicating in 








PARTI! 











This article is the first of a 
series which is designed to 
acquaint the reader with some 
of the basic concepts of auto- 
matic control and their applica- 
tion to the operations of the pe- 
troleum and chemical industries. 











struments, remotely operating valve 


and so forth jut. have we gone 


ahead and completed the job as our 
contemporaries in other industries ar 
beginning to do? For « xample while 


our continuous distillation column 
will maintain smooth operation on a 
steady rate and composition of fec« 
will they automatically correct them 


selves to handle a feed of varying 


and general 
no! An 


watch for such 


settings of the 


rate composition ¢ In 


operator is still essential to 
occurrences and to 
correct the columr 
instruments to allow for 
Along with thi 

nullify the effects of such 


forced to 


valves and 
such an event 
order to 


feed 


accept overdesign ol our equipment 


Variation we are 
a lower guaranteed product specihe a 


tion than is theoretically possible a 


very tight regulation of in plant flo 


Zi) 
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FIGURE 1 


The servomechanism system uses a control loop 
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to regulate the reflux ratio of this distillation column. 


rates and compositions, and large in- 


plant tankage and inventory to 
smooth out any possible fluctuations 

The proper application of auto- 
matic control offers the potentiality 
of remedying cach of the above draw- 
backs in present day equipment by 
making it possible, for example, for 
a column to handle a varying feed 
However, a tremendous amount of 
research will be required to obtain 
the data 


necessary to make possible 


completely automatic control of a 


modern refinery Fortunately our 


more progres IVe ¢ ompanies are aware 


of this and have begun research pro 
grams toward this end 

How are you equipped to take your 
place in the design and operation ol 
the this se 


automatic refinery? In 


ries of articles we will 


attempt to 
develop a background in the theory 
and concepts of this subject, go on to 
discuss some points in its application 
to the refinery and list the types of 
information which must be developed 
prior to this successful application 


Let us first define just what auto 


matic control entails, and why it is 


becoming so important 


Auto- 
will apply it 


This Is Automatic Control 
matic control. as we 
is “self correcting” or feed back 
that the 


continuously 


here 


control. By this we mean 


control instrument is 


monitoring some output variable of 


the controlled process Sti h as a plate 
temperature o1 the heads « omposition, 
and is comparing this output with 
some preestablished desired value 
resull- 


‘The instrument then uses any 


»12 


ing error obtained from the compari- 


son of the actual and desired value 
of the 
the required correction to the setting 
of the 


element of the piece of equipment 


output variable to compute 


reflux valve, or other basic 


being controlled. ‘This wiil return the 

value of the output variable to its de- 

sired level and maintain it there 
The 


distinguish 


reader should at this point 


such a servomechanism 


type of control from the more com 


mon on-off type of control. This latter 
uses the presence or absence of an 
error to govern the applic ation of a 
predetermined constant correction to 
the basic element of the equipment 
For example, the themostatic control 
of a home refrigerator or furnace 1s 
an example of this latter type of oper- 
is the servomech 


ation. However, it 


anism type of control that we will 


be concerned with here as it is the 


heart of any truly automatic opera 
tion of so complicated a mechanism 
as the present day refinery or chemical 
plant 

The design and use of a servomech- 
anism type control system requires 
a knowledge ol ear h and every one ol 
the elements of the control loop. For 
which is a 
the distillate 
composition by controlling the distil 
late take off 


ratio of the column, the engineer must 


example in Figure 1, 
method of regulating 
rate and thus the reflux 
know the “dynamic response” or com 
plete operating characteristics of each 
pictured device, the indicator or tem 
the 


the error 


controller includ 
de tector 


the 


perature bulb 


ing both and the 


correction computer, control 
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FIGURE 2—The control devices may be represented in a block diagram as 
shown here. 


valve, the transmission characteristics 
of the connecting lines, and, finally, 
the 


column itself. Each of these will enter 


the operating characteristics of 


into our future discussions. By dy 
namic response or operating charac- 
teristics we mean here that one must 
be able to write the differential equa- 
tions for the transient behavior of the 
process or its actions during periods 
of change of operating conditions 
Che control engineer usually lumps 


all of Figure | 


so-called diagram’ for 


the devices of into a 
“block 
Such a 


The transient behavior of 


con 


venience diagram is shown 
as Figure 2 
the components are expressed as dif 
ferential equations and are added to 
the blocks as in Figure 3 

Notice particularly that the physical 
controller of Figure 1 and the theoreti 
cal controller of Figure 3 are not the 


The 


usually lumps the control valve and 


same devices control engineer 


the correction computer together into 


a theoretical controller and lists the 
error detector as a separate item. ‘This 
leads to convenience in writing the 
mathematical equations ol automat 
control as we will learn later 


he 


transmission line such as the feed bac} 


effect of a long pneumatse 


loop in Figure 2 1 
effect ot 


put ternperature and to cause a slight 


to smooth out the 
sudden changes in the out 
delay between their ac tual occurrence 


and their receipt at the controller 


actual error transmitted to 


the controller, E(T), is 


Thus the 
probably 


smaller, a smoother time function, 


and somewhat delayed in time from 


what it would be if the transmission 
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Corres 
any till 
occurs 
to detect 
quired Corres 
could he 
The main bug ) ent day 
lant operation l I lay nvolved 
1 detecting and 
plant operation Phi 
handlin multicomponent 
stream Her compensatin change: 
occur in temperature and pres 
ms and make it impossible 
detect off-specification composi 


by the common temperature and 


pre sure means alone Wi must there 


fore SeATTA pie tithe by hand 


send the samp! i laboratory, and 
FIGURE 3—The effects of the control devices are usually represented by mathematical equations eats the remiie thefase we com keen 


whether or not our plant Is ON-speci 


line were very short or if it were elec would require another correction 
nt fication it 18 not on-specification 

trical. The mathematical equation ex in the opposite direction : 
all of the production during the 

pressed in Figure 3 simply as It is the continuous adjustment of 


period of sampling, analysis, and eval 


G, f(T must therefore express the valve of the applied correction ‘ 
uation, must be discarded, rerun, o1 


each of these points which makes a servomechanism type 
aoe we must accept a poorer product for 

The theoretical controller, Figur of control so superior to the on-off , 
sale if the off quality product is to be 


}. operates upon the actual error to type of control and which makes mod , 
), Operates upon he ac ' mixed with good product. Ejither of 


produce the change in distillate take ern-day automatic control feasible 
these can be very costly in the net 


off rate necessary to bring T, into a The theoretical equations represented 
monetary returns from the process 


close match with the desired output by A D f [EC] and ||] f d tenenael :; . 


: ; ae control ind especially 
I'y. T'4 has previously been established D) +f F) must therefore be ty 6), 


necessary adjunct automatk 
at its proper value, corresponding to mathematically equivalent to the : 
i samplers and measuring devices of all 

. . bove pl § mm} rd to , , 
the correct distillate product compo ibove physical situation in order t types, offer the only solution to this 


sition permit the theoretical design of auto , 
! problem 


The system of Figures 1, 2, and 3 matic control systems such as this 
The further application of auto 


will thus operate as follows The reader should bear in mind ' 
matic control will result in freeing 


1. A feed disturbance, AF, in either that Figure 1 is a gross oversimplif more of o rsonnel from the 


rate or composition or both will c@ton of the requirements for com drudgery jobs of anal and 
cause a variation in distillate prod plete automatic control of a distilla ment monitoring and 
uct composition and simultane tion column, since it was ipplied for them for more productive duties in 
ously a change in the plate tem purpose ol example only 


perature, T,. Automatic Control Is Necessary trend wil is in the 
Ihe change in plate temperature | Let us now elaborate a little on the mechanical industries 


transmissed through the pneumatic reasons for using automatic control due to our this dire 


researcl | Cf course thi 


line, undergoing -some change on ind see just why it is becoming such tion, but it il considerable 

the way, and is compared with the an important factor in the industrial Automatic control correcth applied 
correct plate temperature ‘T i to cene and how its further appli ition offer i | ibilit ol pe rmittineg 
generate an error, E('] can aid the operation of our refineri more accu is f process equip 
The controller operates on EF and chemical plant ment W , peration of 
to generate the correct change in Automat control instrument a piece ipment i optimum 
distillate take-off rate \D. neces properly maintained, are tirele Wn pol il times w eliminate 


sary to alter the effect of the dis mune to monotony, and not subject to much of j . ! silent 


turbance and to bring the plate distractions. Thus they have a \ , day with 


temperature back to the correct vreat advantage over human per of construct 
operating point The controller can tors for the monotonous yet hich ation 

be set to compensate for much of necessary job of monitoring the ‘ Automatic control o 
the effect of the transmission line variables such as flow rat plate bilities for unproving 
As T approac hes Ty the value of temperatures stream composition onnel safety b 

the error E ‘T will decrease This et and detecting any disturbance ® Closer control « 

will allow the controller to con- which may arise ou proce ‘ 
Properly adjusted and set nti ® Removal 


er! from the vic 


tinuously adjust the product take- 
off, [ D, in such a manner as to instruments can eliminate the ¢ | 

prevent overshooting ot the plate ence a pect of human operation Thu dangerou oper 
temperature beyond Ty, which the same response, and always thi ® Better workin 
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FIGURE 4 


In the future, the production from several plants may be monitored and regulated 


from a central office in order to obtain the maximum profits for the overall system 


sonnel by eliminating the necessity 
for exposure to in lement weather 
eu 

There are also the intriguing pos 
Research, o1 


sibilities of O perations 


the inclusion of economic factors in 


automatic control, to be considered 


when we discuss the aspects of the 
process control for the future, When 
we have progressed to the point where 
whole refineries are controlled by an 
automatic electron 


computer mon- 


itoring the automatic control instru- 
ments of each separate process of the 
plant, then we can consider the pos- 
sibility of a computer in the company 
main office monitoring each and every 
one of the plants of the company 
(Figure 4). Then the main office com 
puter can regulate the production of 
each plant to produce the largest pos- 
sible profits for the company from 
each sales order processed. Intriguing 
possibilities, but far beyond our pres- 
ent capabilities! 

In the 


more knowledge of 


meantime, we need much 
the dynamics or 
transient response of our equipment, 
that is, their operation during periods 
of change in operating conditions, so 
that the foregoing statements may be 
come realities. The proper installation 
adjustment and setting’ of control in- 
struments requires a knowledge of 
process dynamics far beyond that pres 
'” Also the state 


of the art in the design and applica- 


ently available today.' 


tion of in-stream analyzers for process 
(Statement 5 


control is inadequate 


for the job at hand Much research 
is needed to make them versatile, ac 


curate, and rugged enough for stand- 


ard application in refineries, We will 


discuss these points more fully in 


topics to come in future articles of 


this SCTICS 


SYMBOLS USED 


electrical capacitance in mi 
farads volumetric 
vessel 

distillate rate 

error in plate temperature 

composition error, general 


capacity ol 


error in distillate composition 

base of Nape rian logarithms, 
exponential 

flow rate 

true time delay period 

holdup on a plate 

ratio of boilup rate to steam 
condensate 

proportion constant for use with 
composition error 

derivative control 
use with composition error 

integral constant for use with 
composition error 

derivative control constant for 
nonideal case 

control 

nonideal case 


constant for 


integral constant for 


proportional constant for use 
with plate temperature error 

derivative 
use with 
error 

integral constant for use 
plate temperature error 

liquid rate 

ratio of change in main stream 


constant for 
temperature 


control 
plate 


with 


composition to change in 
makeup flow rate 
differential operator 
fraction of feed as liquid 
resistance in megohms 
steam condensation rate 
desired plate temperature 
actual output plate temperature 
time 
vapor rate 
W bottoms rate 
x liquid composition 
Xp actual distillate composition 
xa desired output composition 
Xi input composition 
x output composition 
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desired distillate composition 

vapor composition 

required correction in distillate 
takeoff rate 

required change in 
flow rate 

change in input composition 

change in output composition 

relative volatility of a compo 
nent - resistance ratio in de- 
rivative control equation 

resistance factor in integral con- 
trol equation 

coefficient for second order lag 

time constant 

time constant of controller 


make up 
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N - Propanol 
Methanol 


lso-Propanol 


lso-Penty!l Alcohol 
N-Butanol 





FIGURE 1—Analysis of alcohols: Method is sensitive to concentrations as low as 10 ppm 
Did you miss this? 

IN A PREVIOUS article No 
vember, 1955, PerroLeum Reriner 
the authors reviewed comprehen 
sively the relatively new analytical 
Where to a [ technique of vapor-phase chromatog 

raphy including an elementary ex 

PPply planation of the apparatus and 

method, and a complete bibliography 

of the many scattered references on 

V Ph the subject, It was pointed out that 

ne cither adsorption or “partition 

apor ase solvent columns could be used, 

with any one of three completely 

different methods of progressing sam 

C romatog rap y ple through the column frontal, dis 
placement and elution 

The relative merits of each were 

mnsidered and the conclusion 
reached that elution techniques are 
This new analytical tool has been applied to | “°'n') preferable [rom the stand 

point of speed of analysis and versa 
° . . ° tility. The sharp separations secured 
a variety of materials. Here are the operating techniques. | ,, 


the fact that the column is ready for 


elution techniques coupled with 


reuse immediately after the last com 
ponent of a sample has been eluted, 
ire mainly responsible for the recent 
Walter J. Podbielniak and Seaton T. Preston idvances in this method of analysi 
Podbielniak Inc., Chicago The general principle of separa 
tion of vapor-phase chromatograph 
s analogous to that of extractive di 


WHAT COMPONENTS are sus- have been analyzed successfully by tillation, namely, based on difference 


ceptible to analysis by vapor-phase vapor-phase chromatography to of partial vapor pressures of compo 


en ove p uid 0 yhid in 
chromatography and how are they gether with the operating data used nent r a liqui r sol 


which they ire dissolved or ad 


analyzed : What stationary phase, sup and the resolution obtained orbed). However, an extra degree of 
porting material, carrier gas and col- Results which essentially duplicate freedom. contributing great versatil 


umn temperature are required? These the work published by others have ity, has been developed in the formes 
are the questions asked most fre- been omitted, This compilation will n that there is a choice of a pra 
tically infinite variety of special sol 


vents, or adsorbents, or reactants or 
phase chromatographic analysis lection of column materials and oper their combinations, to enable th 


quently by those considering vapor- serve as a practical guide in the se 


In an effort to answer these ques- ating conditions, suitable for a specific separation of azecotropic or close 


} boiling compone 1 ‘ ble b 
tions, here is a comprehensive tabula- analytical problem , omponents not separabl 


other methods 





tion of the various materials which The classification into distinct 








Ipril, 1956—PrrRoLeEUM REFINER 





Vapor-Phase Chromatography .. . 





chemical types and volatility groups 
permits easiest reference and possibly 
extrapolation, in many cases to homo 


logs of components, etc. Apparatus 


unprovements except as to sensitivity 


and accuracy, should not in general 


TABLE 


} Aquoemnate 
etention 
Time on 
Siliconet 


10 min. (a 
Isopropyl 12 (a) 
n-propyl 
Tertiary butyl 
Isobuty! 
Secondary butyl 
n-buty 
lso-penty! 
n-pentyl 
Allyl 
Diacetone 
Laury 
Myriatyl 
Cetyl 
Octadecanol 


Reference 
Column length/diameter 


(50) 


meter/5 mr 


Column temperature 
Carrier Gas/Flow Rate 


76.9° ¢ 
Na/11.8 


cc/min 


es but re 


Silicone fluid 


eparation shown tention time or lume 


1 High boiling point, 
TABLE 


| A 


Methyl acetate 
Methyl! propionate 
Methyl! isobutyrate 
Methyl n-butyrate 
ethyl formate 
Ethyl acetate 
Ethyl! propionate 
ethyl isobut 
lsopropy! formate 
Isopropyl acetate 
Isopropyl isobutyrate 
Isopropyl n-butyrate 
n-propyl! formate 
n-propyl acetate 
lsobuty! formate 
Isobuty! acetate 
but 
n-butyl formate 
n-butyl acetate 


ondary | acetate 


Reference 

Column length/diameter 
Column temperature 
Carrier Gas/llow Rate 


t High boiling point, silicone fluid 


TABLE 


Approximate 


etention 
Time on 

Dinonyl 
Phthalate 


Acetone ° 
Methyl ethyl ketone . 
Methyl! isopropyl! ketone 

Methyl n-propyl ketone 

Methyl tertiary butyl! ketone 

Methy! isobutyl ketone 

Methyl neopenty! ketone 

Methyl n-butyl ketone 

Methyl n-pentyl ketone 


Reference 
Column length 
Column temperature 
Carrier Gas/Flow Rate 


liameter 


. 


Separation shown but retention time or volume 1 


216 


change the comparisons implicit in 


the tabulations, as to choice of station- 


ary phase and operating conditions. 


General Techniques— [he basic 


form of the apparatus used for vapor- 


1—Alcohols 


Retention 
Time on 
Silicone 
High- 
Vacuum 
Grease 


| Relative 
Retention 
| Time on 


»proximate 
etention 

Time on 
Dinonyl | Dinonyl 

Phthalate | Phthalate 


A 


(47) 
meters/6 


9) 
18 5 ft./4 mm 
mim 
56° ¢ 


Na/ 


RO” ¢ 
N2/20 
ec./min 


200-230° ¢ 
ar 
‘2 


not reported 


2—Esters 


Approximate 
etention 
Time on 


Agpeemmate 

etention 
Time on 
Tritolyl Dinonyl 

Phosphate Phthalate 


»proximate 
etention 
Time on 
Siliconet 
16 min 7 min 
28 
) 
8.5 
4 
14 
64 
120 
10 


20 thin, (a 


100 


5@) 

6 ft./4 mm 
no 

1 cx 


Na 


min 


3—Ketones 


Relative 
Retention 
Time on 
Dinonyl 
Phthalate 

Isopropanol | 
) 


Relative 
Retention 


| 

} 

,——? 
| Timeon | | 

| 


etention 
Time on 

Dinonyl 
Phthalate 


Diglycerol 
(lsopropanol 
pal ) = 
0.28 
0.30 


/ min 
l 
a 
4 


5 
i 


phase chromatographic analysis has 


been described in an earlier discus- 
’ The results compiled and pre- 
sented in this paper were generally 
obtained with similar equipment, con- 
structed in a variety of forms to meet 
the requirements of the particular 
laboratory. The carrier gas most fre- 
quently used for elution was nitrogen 
although the present trend is toward 


the use of gases of high thermal con- 


sion.” 


ductivity, as hydrogen or helium, since 


detection based on thermal conduc- 
tivity measurements is being accepted 
as the preferred method. 

Some of the results reported herein 
were obtained on equipment using 
potentiometric titration or gas density 
determinations for detection, The fact 
that of 


used to obtain the results reported 


one method detection 


was 

as 
titration) does not detract from their 
value as applied to different equip- 
ment making use of a different meth- 


od of (as thermal conduc- 


detection 
tivity). 

In general, the method of detection 
used to secure the results is relatively 
unimportant, provided sufficient sen- 
sitivity and stability are available on 
the equipment. 

Separation of components has been 
variety ol 
column packings. The list of tried and 


accomplished on a wide 
proven stationary phase liquids con 
tinues to grow at a rapid rate while 
considerably less attention is given to 
At least on 
group of investigators'* have used an 
the 
to avoid the effect of 
non-linearity of the adsorption iso- 


the testing of adsorbents 
adsorbent, modified by presence 
of a heavy oil 


therm, with promising results. The use 
ol various types of firebricks. ground 
0) 


to 


to 100 mesh, as a 


supporting 
material in partition columns, is grad- 
ually gaining in popularity over the 


previously used diatomaceous earth. 


Alcohols— The 


mixtures of alcohols has been accom- 


analysis of various 
plished on a variety of substrates li- 
quids as shown in Table 1. Littlewood 
and Phillips® 
ol 
packed with cellulose acetate plasti 
Keule- 


resoly Ing 


reported the separation 
the common alcohols on columns 
with 


impregnated silicone. 


mans*’ investigated the 
power of several stationary phase 
liquids for the separation of alcohols 
and acetone. Among those tested were 
a) dinonyl phthalate, which failed to 
separate isopropanol from diiospropy! 
b) C*? paraffins, which failed 


to separate isopropanol from acetone 


ether, 
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N - Valeric 





Iso - Valeric 


lso- Butyric 


Trimethyl Acetic 
N- Butyric 
Propionic 








FIGURE 2—Fatty acids: First compounds to be analyzed by this method 


c) octadecanol, which gave good sep- 
aration in the order of boiling points, 
and (d) diglycerol, which exhibited 
the separations indicated in Table 1. 

As the result of his study of the 
applicability of vapor-phase chroma- 
tography to various volatile organi 
compounds, Ray®® reported data on 
the separation of a number of alcohols 
on dinonyl phthalate. Cropper and 
Heywood'''* analyzed some of the 
higher boiling alcohols in their experi- 
ments at high operating temperatures. 
Others, as Pollard and Hardy®’ have 
also reported data on the separation 
of alcohols. The chromatogram of a 
typical alcohol mixture is shown in 
Figure |. 

Esters and Ketones——Jime and 
space limitations have prevented the 
inclusion of tabulations of results of 
analyses of amines*’ aldehydes,°® 
ethers,” chlorinated hydrocarbons*® °’ 
and mercaptans.*® 

The separation of a variety of esters 
has been reported by Littlewood,°° 
using silicone and tritolyl phosphate 
as stationary phases, and by Ray,”® 
using dinonyl phthalate. All three of 
these stationary phase liquids gave 
good separations, as shown in Table 2. 

Results of the analysis of mixtures 
of ketones using dinonyl phthalate 
and diglycerol have been reported by 
Ray’? and Keulemans** * 


summarized in Table 3 


and are 


Fatty Acids 
the first 
analyzed by vapor-phase chromatog- 


Fatty acids were 


among compounds to be 


raphy, having been reported in an 
early paper by James and Martin.** 
Although titration of the column ef- 


fluent was employed for detection in 
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Formi 
Acetic 
Propionic 

2 methyl pr 
n-Butyric 


ypionk 


methyl butyric 
, methyl butyri 
n-valeric 

4 methyl valeric 
Hexanoik 
Heptanoi 
Octanok 
Nonanoik 
Decanok 
Hendecanok 
Dodecanoic 
Methyl laurate 
Methyl! myristate 
Methyl palmitate 
Methy! steorate 
Methyl arachidate 
Methyl! behenate 


) 
2 
9 


Reference 


Column length/dian 


perat 
pera 


Column Ten 


, 2 dimethyl propionk 


TABLE 4—Fatty Acids and Their Esters 


Rgpenmnate 


etention 

Time on 
Siliconet and 

Cranauba 


Ap 
Relative k 


Retention Retention | 

Time on Time on 
Siliconet and) Siliconet and 
Stearic Acid | Stearic Acid 


Relative 


0.76 
0.20 
0.47 
0.77 
OO 
1.15 
7 
1.70 


l/ 


eter 


Carrier Gas/Flow Rate 


Separation sh 


t Methylpheny! poly 


wn but retention time or 


iloxane 


TABLE 5—Non-Hydrocarbon and Light Hydrocarbon Gases 


Approst 
mate 
Retention 
lime on 
Active 
Carbon 


Approx! 
mate 
Retention 
Time on 
Activated I eon 
Alumina Mordenite 


Approxi- 
mate mate 
Retention R ition 
Time on Time on 
Charcoal Charcoal 


Approxi- 


. . 














proximate 


Time on 
Silicone 
Crease 
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TABLE 6—Cracked C, Fractions 


Relative 
Retention 
rime or Retention 
Forma lime on 
mide Trans 
n-butane former 
1.00 ou 


Retention 
rime on 
Dinonyl 

Phthalate 

ene 


ropane 


I 
I 
Isobutane 
n 
I 
I 


butane 
sutene 
sbutene 
Tran 
Cis butene-2 
Butadiene | 


Inopentane 


hbutene 


n- pentane 
Pentene | 


Reference 


Column length 


lametet 
Column temperature 


Carrier Gas/Flow Rate 


* Separation shown but retention time or orted 


the early work, other detection meth 


ods are applicable to the analysis of the addition 


these compounds, The separations silicone 


achieved with silicone as the station 
TABLE 7—Aroma\ic Hydrocarbons 


Relative 
Retention 
rime on 
nqpenatnate n-Hexatri- 
etentl acontone 
Time o n-pentane 
Silicone} 1.00 


Kenzen 
Toluene 
ethyl benzene 
m-Nylene 
lene 
X ylene 
opylbenzen 
opylbenzene 
econdary but 
mene 
Irclene 
Tertiary pentylb 
Reference 
Column length 
Column tempera 


Carrier Gra 


TABLE 8—tLiquid Hydrocarbons 


Approximate Approximate 
ke tention Retention 
rime on lime 
Diocty! Dinonyl 
Phthalate Phthalate 


l 
n- Pentane 

> Dimethyl butane 
13 Dimethylbutane 
! Methylpentane 

Methylpentane 

) Dimethylpentane 
4 Dimethylpentane 
1S Dimethylpentane 
Cyclopentane 


pentane 10. min 


n-llexane 

C yelohexane 
n-Heptane 

! Methyl! hexane 

t Methy! hexane 

} Ethyl pentane 
12.4 Trimethyl pen 
n- Octane 


n- Nonane 


Reference 

Column length/diat 
Column temper 
Carrier Gas/Flow Rat 


ature 
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Retention 
Time on 
Dimethyl 
Forma- 
mide 


ol steari 


The separation of the 


Approxi- 
mate 
Retention 
Time on 
Dinonyl 
Phthalate 


mate 


26 


ary phase were markedly improved by 


acid to the 


lower fatty 


Approximate 
etention 
rime on 
Dinonyl 

Phthalate 


Retention 
Time on 
Dinonyl 
Phthalate 


Relative 
Retention 
rime on 
Liquid 
Paraffin 
n-pentane 
1.00 


Relative 
Retention 
Time on 
Benzyl 
Diphenyl 
n-pentane 
1.00 


O76 
1.00 
26 
L.7@4 


fee 


Approxi- 


Retention 
rime on 
Dimethyl 
Sulfolane 
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Relative 
Retention 
Time on 
Glycol 
with 
AgNO 
Ethylene 
1.00 


Relative 
Retention 
rime on 
lri-iso- 
butylene 
Ethylene 
1.00 


Relative 
Retention 
Time on 
Acetonyl 
Acetone 
Ethylene 
1.00 


Approxi- 
mate 
Retention 
Time on 
Alumina 


acids has also been reported by Kuele- 


mans,*® while Cropper and Heywood 
have reported the analysis of the 
the high 
In addition to the 


Table 4, Van de 


and others have reported the 


methyl esters of several of 
boiling fatty acids 
results shown in 
Kamer** 
analysis of fatty acids by vapor-phase 
chromatography. A typical chromato 


gram for a mixture of fatty acids 1s 


shown in Figure 2. 


Non-Hydrocarbon and Light Hy- 
drocarbon Gases— The 
the non-hydrocarbon 


separation 
and analysis of 
and light hydrocarbon gases has been 
accomplished in columns packed with 
charcoal, alumina, silica gel, zeolites 
and more recently, with various sta 
tionary phase liquids. The separations 
which have been reported are sum 


lable 5 


marized in 


Hydrocarbons Analysis of bu 


tane butene mixtures 1s generally pel 


The 


separation of olefins from paraffins is 


formed with partition columns 
accomplished by using liquids such as 
acetony! act 


It should 


dimethyl formamide or 
tone, as the stationary phase 
be noted, however, that the presence 
ol Cc or * 


with the analysis of a cracked C, frac- 


paraffins will interfere 


tion Liquids such as dinony] phthal- 
ate or high molecular weight paraf- 
fins will generally resolve a hydro 
carbon mixture into fractions, accord 
the carbon atoms 


ing to number of 


pres nt 


In order to prevent interference in 
the determination of cracked C, com- 


necessary to use 


the 


ponents, it may be 


two columns in series, first con- 
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taining a high molecular weight par- 
affin and the second containing di- 
methyl formamide. Of the various 
components in the range, only bu- 
tene-| and isobutene offer any diffi- 
culty in separation, The reported 
results on cracked C, samples are sum- 
marized in Table 6. A typical chro- 
matogram, obtained using dimethyl 
formamide at 0 C., is shown in Fig- 
ure 5, 

Aromatic hydrocarbons are easily 
separated even when present in mix- 
tures of paraffinic or olefinic hydro- 
carbons, Only the meta and para 
forms of xylene have defied separa- 
tion, The reported results on aromatic 
hydrocarbons are summarized in 
‘Table 7. 

The number of paraffinic, olefinic, 
and cyclic hydrocarbons in the C, to 
C,, range, which have been separated 
is considerably greater than is indi- 
cated by Table 8. Most of the hexanes 


1,3 Butadiene 








FIGURE 3—Cracked C, fraction 
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Trans Butene-2 





Butene - | 








Isobutene 





a N-Butane 








and hexenes have been separated” 
and may be quantitatively determined 
A few of the reported results have 
been given in Table 8, only to show 
the separation which may be expec- 
ted. The liquid paraffin used to sep- 
arate most of the hydrocarbons in this 
range, was a Cy, straight chain sat- 
urated hydrocarbon, 


Summary and Conclusions | hic 
above abstracted results illustrate the 
tremendous range of the vapor-phase 
chromatographic method, from fixed 
gases to almost all vaporizable liquids 
(and solids) up to a boiling point of 
about 250C. ; and for almost all chem- 
ical types without necessary limita- 
tion as to boiling point or solubility 
difference (in any one solvent), The 
development of new and better sta- 
tionary phases is a fascinating indoor 
sport for researchers, and further de- 
velopments in this direction may be 
expected, Certainly the versatility and 


——== isobutane 
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: Presence of C, or C. paraffins will interfere with this analysis 
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Hexane 
2,2-Dimethylbutane 


N- Pentane 


N- Heptane 
Ilso- Pentane 


2,2-—Dimethylpentane 


2,2, 3 - Trimethylpentane 
3- Methylhexane 


2,3-Dimethylbutane Cyclopentan. 


2,5 - Dimethyl 
2,2,37- Trimethylbutane 


3-Ethyipentane 











FIGURE 4—Liquid hydrocarbons: Aromatic hydrocarbons are easily separated even when present in mixtures of paraffinic hydrocarbons 
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a 
Revolutionary NEW Product— 
IT’S SOLID! 


Offers NEW ECONOMIES 


Tube-In-Strip comes to you in long coils or in sheets, as you wish. You fabricate 
it by stamping, bending or otherwise forming it, and then by simple inflation 
you expand the longitudinal integral internal channels into tubes, round, half- 
round, rectangular, hexagonal, fluted, as your design calls for. There is your 
finished product! 

Remember, Tube-In-Strip is solid, not a sandwich, not two pieces welded, 
brazed or bonded together. It is a single piece of flat metal containing inflatable 
channels that are located and sized to your specifications. 

These metals are now available: Copper, Brass, other Copper Alloys, Alumi- 
num. In development: Stainless and Low Carbon Steel. 

The web between the tubes conducts heat faster. Structural strength is high, 
so you can use lighter gauges, saving in weight and price. 

Since the initial announcement of this radically new Revere Product intense 
interest has been displayed by American industry. The Revere Sales Offices, the 
Technical Advisory Service and the Research and Development Department will 
be glad to provide additional information, and collaborate with you in taking 
advantage of this extraordinary new material. 


, REVERE 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, Ul.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere, 
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For more data on advertised products, use 


Patents Applied for 


SOME OBVioUS USES 


REFRIGERATION 
Condensers 
Evaporators 
Cc eoling Coils 
Cold Walls 


AIR CONDITIONING 
Cc ondensers 
Evaporators 


MEAT EXCHANGERS 
Process Industries 
Chemical industries 
Petroleum Industry y 


INSTRUMENT Ling 
es 
WATER HEATERS 
AND 
Domestic cootens 
Commercial 


Baseeo nae hNet HEATING 
ADi 
—a aTors 
Cer and Truck @ 
adiat 
rating and Cooling Ponet 
Fansmission Oi Cooters F 
AIRCRAFT 
SOLAR HEATING 
BLECTRICAL INDUSTRY 
rw Coolers 
8 and Fivid Hea: Exchangers 
AUTOMATION 
Controt 
Recording 
Metering 


FOOD PROCESS 
BEVERAGE INDUS Taig: 


ARCHITECTURE 

AN 

Structural ° SULDING 
Decorative 
Functional 

MANY, MANY 


OTHER 
TIONS IN EVERY inDUsree 


Readers’ Service Cards, last page 





CRUDE STOCKS 


Millions of Barrels End of Monthy 


DISTILLATE FUEL STOCKS 


Mithons of Barrels tnd of Month) 


Taking Stock 


Cecil W. Smith 


Economics Editor 


. 


Pro - 


MONTH Daily | 


CRUDE OIL 


Runs to | 
Stille 
Daily 


Stocks 
End of 
Month 


CRUDE RUNS TO STILLS 


(Thousands of Barrels Daly) 


ap Mey 


1955 Eo 
RESIDUAL FUEL STOCKS 


Milhons of Barrels End of Month 


hen ht 


Aug Sep 


ET mm | 


Ox 


' 


GASOLINE STOCKS 


(Udhons of Barrels End of Month) 


KEROSINE STOCKS 


(Millions of Barrels End of Month! 


* Gasoline stocks hit new high mark 


© Gasoline production rate eased 


© Refinery thruput at new peak 


GASOLINE KEROSINE 


Pro- 
| duction 
Dally 


| Stocks 
End of 
Month 


Stocks 
End of 
Month 


Pro- 
duction 
Daily 


DISTILLATE 
FUEL 
Pro- | 


duction 


Stocks 
End of 
Month 


RESIDUAL 
FU 


DAILY 


EL IMPORTS 


| Stocks 
End of 
Month 


Pro- 
duction 
Dally 


Crude 
ou 


Total 
Olle 





} 
| duction 


(954; 
February 
March. 
April 

ay 

=. 

uly 
August 
September 
October 
November 
December 


6,379 
6,507 
6,615 
6,471 
6,500 


6,151 
6,135 
6,346 
6,394 


1955; 

gpawary 
Yebruary 
arch 

April 
May 
June 
July 
August. 
September 
October 
November 
Dex 


6,761 
6,835 
6,886 
6,887 
6,677 
6,613 
6,632 
6,665 
6,731 
6,837 
7,014 


embe 4,150 


1956: 
January 
February 


028 
ila 


Week Ended 
b-25.-56 


$25 


Source Data for last two mont 


7,068 | 
6,923 
6,811 
7,038 | 
6,947 
6,916 
6,862 
6,939 
6.834 


8,045 


7.970 
7 334 


hs from 


266,918 | 


271,867 
280,310 
282,250 
285,155 
284,804 
281,043 
274,608 
269,442 
264,566 


258,385 | 


260,156 


258,630 | 


264,430 
275,232 
276,948 
270,850 
264,601 
256,427 


256,260 | 


267,346 
260,707 
265,610 


Ne 290 
58,32 


256, 004 


MO O37 
63,043 


API; prior 


179,950 412 
353 
322 


19,656 
23,892 
28,184 
31,953 
34,949 


aneeseeeie 
=o 


oa 


27.826 


== 


155,400 


169,562 
181,643 
183,972 
175,601 
168,751 
157,439 29,830 
157,079 32,749 
151,912 : 35,292 
150,194 y 36,361 
153,103 36,705 
157,871 33,283 
165,433 26,770 


23,266 
18,291 
18,187 
21,486 
26,375 


181,066 
104,474 


ZO R86 
18.582 


196,801 
184,157 


17,710 


18,800 


monthly data from Bureau of Mines 
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17,533 | 


Data in thou 
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60.270 


| 


86,692 
68,513 
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70,139 


1,939 


1,760 
1,690 62,657 
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1,241 47,119 
44,249 
44,362 
47,009 


54.891 


52,105 


49,457 
46,042 
44,970 
43,838 
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44,398 
44,894 
45,480 
46,267 
$7,040 
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14,044 
46,050 
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1,021 
999 
1,038 
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No leakage, 
after 2 years on heavy alkylate at 300° F. 


THE CASE HISTORY —How do 
Crane cast steel gate valves hold up 
on heavy alkylate? The No. 47X 
10-inch, 150-pound valve you see 
above has been in service at Eastern 
States Petroleum Co. refinery at 
Houston for over two years. 


It handles re-run bottoms from 
the H,SO, alkylation unit at 300° F. 
In addition to erosion from solid 
carbon, there is mild corrosion pres- 
ent from acid. Valve operation is on 
an average of once every 1% weeks. 

Not once has Eastern States ad 
to put a wrench on this Crane valve. 
There has been no leakage, no stick- 


ing whatsoever. Closure is tight and 
sure, and response to the hand 
wheel is as smooth and easy as the 
day the valve was installed. 


Unusual performance? Not for 
Crane cast steel gate valves. For 
these valves differ from other valves 
on the inside—where performance 
stands or falls. 


Over a century of skill is back of 


their sound design and pressure- 
tight castings, and in the heat treat 
ing and finishing of the Crane Exel 
loy seating. That’s why Crane valves 
are preferred for refinery service. 








no sticking with this Crane valve 


Whatever you need in refinery 
valves 
checks 
ing ends 


gates, globes, angles and 

screwed, flanged or weld 
SIZC8H 

up to 24 in.—in 

pressure classes 

up to 2500 psi. 
check with 

Crane first. 


Call your local 
Crane Repre- 
sentative for 
valuable help in 
specifying and 
ordering.or write 
to address below 


C RAN E VALVES & FITTINGS 


PIPE © KITCHENS * PLUMBING © HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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A New Concept 
TWO COMPANIES, both major suppliers 


of natural gas, have set out to attract new 
petrochemical plants to the Texas Gulf Coast. 
At Houston, Phillips Petroleum Company is 
planning a $100-million chemical center, And 
Texas Gas Corporation is trying to develop 
further the industrial potential of the upper- 
coast area. For the story of this new concept 
in industrial thinking, see “Who's Building.” 


Keep Going to Page 234. 






World-Wide Report 


POSTWAR DEMAND for 
products has resulted in construction which 
increased the crude capacity of the free world 
outside North America by 160 percent. And 
while expansion in the U. S. has not held the 
same ratio, it 


petroleum 


nevertheless, makes for some 
very impressive figures. A breakdown in the 
progress which has been made, country by 
country, appears in “As Management Sees It.” 


Keep Going to Page 266. 


What, Where, When 


BE SURE to check through “Meetings 
Calendar,” to see what is coming up in the 
societies and associations of most interest to 


the refining industry. 


Keep Going to Page 304. 





Some of the Answers 
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A ALUABLE 
READING 
AHEAD 







ECONOMIC GEOGRAPHY of industrial 
materials is the subject of one of the books 
reviewed this month. Written by experts in a 
wide range of key industries, it answers some 
of the problems industry must face in today’s 
ever-changing economic atmosphere. 


Keep Going to Page 317. 


You Need to Know 
INFORMATION you need to know about 


the companies which service and supply the 
petroleum-refining, natural-gasoline and pet- 
rochemical industries will be found in “What 
Suppliers Are Doing.” This department will 
help you keep up with the people who serve 
your plant, personnel changes in their com- 
panies and any extension of facilities or serv- 
ices which might benefit your operation. 


Keep Going to Page 318. 


For Smoother Welds 


A NEW TYPE of pipe-welding insert rings 
has been developed for inert gas tungsten are 
welding. These rings, expected to provide 
smoother root-pass welds with elimination of 
cracking, are among the items taken up in 
“What's New in Equipment.” 


Keep Going to Page 338. 
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Standard Equipment for McKee Engineers 


The packed bag is not just a figure of speech at McKee. Our 
engineers are off at the drop of a hat for Calcutta or Caracas— 
or any other place in the world where iron and steel are made 
or where oil or chemicals are processed—wherever industry builds. 
For half a century McKee has been designing and building 
plants on a world-wide scale for both American and foreign 
companies that want the best American know-how available. 
And whether they are two miles from our offices or ten thou- 
sand, all McKee-engineered projects get the same meticulous 
quality of design and construction that has characterized the work 
of this organization for fifty years. It’s the kind of engineering 
that can create a profit-producing plant for you. 


Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building ¢ 2300 Chester Avenue ¢ Cleveland 1, Ohio 
Offices: New York, N.Y. © Union, New Jersey © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





McKee 


ENGINEERING & 
CONSTRUCTION 





Services 








How To Do It... 





$10 is paid for each accepted idea, Mail to Editor, Petroleum REFINER, P. O, Box 2608, Houston 1, Texas. 


Protect Insulation 
On Overhead Lines; 
Let Them Swing 


When steam lines have to be run 





overhead for any distance through a 
plant, they must be hung to allow 
for expansion and contraction 
‘To protect the insulation, one re 
finery ope rator uses a return bend on 
the support poles so the pipe can be 
hung by strap iron. This keeps the 
insulation from touching the poles 
The poles are made in the shop 
by taking two short nipples three-inch 
and making two welds. Here’s how it 
is done 
The second piece hangs vertically, 
parallel to the pole. A hole is burned 
through the lower end and a bolt in- 
serted to hold the strap iron 
The post 18 then set in concrete 
and a bolt is welded to the steam ’ 
pipe on the opposite side. and the Here 4 a Good Wa To Premix 
strap bolted to it. This allows the line y 


to swing, yet keeps it firmly sup 


ar Treating Chemicals and Water 


A good method of premixing feed 
wate! and chemicals has beer devise d 
for small power plants consuming 
boiler water at a rate less than 500 
barrels a day 

In South ‘Texas, a power-plant op 
erator set two 500-barrel tanks side 
by side at a spot convenient to the 


boilers. This gives him enough ca 





pacity to supply the boilers for thre¢ 


or four days 





To fill the tanks, a small duplex 
pump is used to pump the chemicals 
from a 50-gallon vat where they are 
mixed 

The paste-type chemicals are placed 
in the mixing tank with about 20 
gallons of water, and steam is turned 
on until the chemicals and water ar 
thoroughly mixed. The pump its then 
started, and the mixture is pumped 
into the bottom of a 500-barrel tank 
ot water 

When the supply of chemical is ex- 
hausted from the mixing vat, air en- 


ters the pump and causes the water 
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Now —A Revolutionary NEW Steam Trap! 


What 


7. A CAP 
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2. avbisc 
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3. A BODY 


| ey 





* 
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| 
mr | r 
| | 
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Practically Eliminates Maintenance! 


ook at this revolutionary new thermodynamic 
steam trap. Could it possibly be simpler? Look 
for the valve closing mechanism—there isn’t any! 
The kinetic energy of steam closes the valve and 
only the TD uses this new operating principle. 


Only 3 parts ...cap, disc and body ... machined 
from stainless steel bar stock... all extremely sim- 
ple, rugged, durable. Only one moving part...a 
hardened SOLID stainless steel disc... practically 
wear-proof. 


Just imagine how much time and expense this 


TROUBLE-FREE DESIGN 


No valve-closing mechanism 
to wear or stick —the kinetic 
energy of steam closes the 
valve. No critical clearances 
to choke. No gaskets to leak. 
Only one moving part—a 
SOLID stainless steel disc. 


new TD steam trap can save you by greatly 
reducing and simplifying trap maintenance and 
inventory! 


SOME OF MANY OTHER ADVANTAGES: 

1. Use the same trap for 10-600 

psi... for light or heavy loads 

... without seat or valve 

change or other adjustments. 

2. Closes tight on no load —no 
steam waste. 


3. Operates against back pres- 


sures up to 50% of inlet 
pressure. 

4. Not affected by superheat, 
water-hammer, corrosive con- 
densate. 

5. Only one spare part—solid 
stainless steel disc. 


Ask for a 60 day trial installation of Sarco TD 
trap and strainer...write for bulletin 257. Sarco 
Co., Inc., Empire State Bldg., New York 1, N. Y. 


SARCO 





Only Sarco Makes All 5 Types 


That's why Sarco can give impartial advice on 
proper steam trap selection. 








a 


Thermodynamic 
Steam Traps 





io 


Thermostatic 
Steam Traps 





Cai 


Float 
Thermostatic 
Steam Traps 





Ce) 


Liquid 
Expansion 
Steam Traps 





Camiift Bucket 
Steam Traps 
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| How to Do Hece 


| in the tank to roll enough to mix the 
chemical in the feed water Samples 
of the tank are analyzed before the 


ACKINER water is turned into the boilers 


In this operation, water can be used 


from one tank while water in the 


NEW PROCESS ee | other tank is being prepared. 





At “Automatic” Sprinkler we've kept 
Tube Turns Form 


| Base for Tank Skid 


For moving tanks, a simple skid 


abreast of technological advancements 

and the effect of such progress in 

terms of fire safety for every business. ices: aces Bik tame MORE denies ae 

In short, we either have the answer made by taking boiler turns, four re- 
. . verse bends, and welding them to- 

to your fire protection problem r 
gether 
or our technicians will get it for you. When you have the tubes welded 


to the bends, add braces to hold the 





tubes apart and cross members to 
support the tank. Braces are then 
welded from the lower part of the 
| skid to a point near the center of the 
Send for cross members. This will give the 


assembly enough stability to support 


Bulletin 73 - a tank. 


Engineered Protect Fuel Systems 


SPECIAL HAZARD With This Hookup 


Fire Protection Where gas is taken in to a plant 
HIGH PRESSURE CO, from a high-pressure gas supply, a 


simple hookup will protect the plant 
fuel supply and give the proper op 


|} Crating pressure 
| 





First, a relief valve is set on the 
| upstream side of a regulator. Protect 
| the outlet from the weather so that 
|} it will not freeze up 

This valve is set to protect the up- 

‘omen a 20) © BOEen, mela -W..0a an en.\ stream side of the regulator from ex- 
YOUNGSTOWN, OHIO | cessive pressure in case the supplier’s 
| regulator should fail to operate A 
connection is also made on this line 
| (shown at the left) for high-pressure 
Offices in Principal Cities] of North and HM South America gas that may be needed in the plant 


| Lhe regulator is set with the con 
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What 
are your 
ictus 

castable 
problems 


Castables 

Baw Kaocrete-32 

Special High Temperature Service —To 3200 F 
Baw Kaocast 


High Temperature, General Purpose Use— 
To 3000 F 





Baw Kaocrete-A 
General Purpose Use—To 2700 F 


Baw Kaocrete-B 

For Ease of Plastering In General Purpose 
Use—To 2300 F 

Baw Kaocrete-D 


For Extra Strength and Abrasion Resistance — 
To 2500 F 


ot Produ 





* High Temperatures ? 


Te Neldettielaielaloil igettiola Wt, 


Nolo Niele ai 


-O 
verhead Applications ? 


¢ Insulating Properties 
Required? 


B&W 

m -_ 

: ola -tMeMdlel-Maslile|-Mel| 

specialized f 4 

retract 

Wr | q 

\ateve deg rs 
ver your problem i 


> ¢C 
helpful data in B&W a: ae 
Jenn 74 
»2 


Send 
for your copy today 


cts and Uses 


paw K romecast 


Chrome-base Castable for Resistance t0 Attack 
of Slag and Other Reactive Products 


To 3100 F 


Baw Hydrochrome 


Chrome-base Castable for Resistance '0 Attack 
of Slag and Other Reactive Products 


To 2800 F 


insulating Concrete-Mixes 


Baw Kaolite-20 * Kaolite-20-Gu" 
Baw Kaolite-22 * Kaolite-22-Gu" 


For Castable Convenience Plus Insulating 
Effect 


BABCOCK 


£WE 


“fn 
Otmtnay oo 


CON 


“a 
Crome. 


tie 
id 
‘@; 








Old Washtub Makes 

aloh to Do it eee he ; : 
% | Portable Flood Light 
1] —_ } f ; A portable flood light for construc- 

t 4 y tne treal . , 
rol line leas nh to the downstream tion work can be made by taking a 
ae 0h Eve fs proper green cluster of bulbs and mounting them 
A hood covers the shaft on the reg | snside a washtub. 
ulator sad preven: Say Somes irom The unit is supported in the center, 
collecting in its top, causing corrosion as shown, and can be raised or low- 
” freezing On the outlet, another | ered to flood the work. It can. of 
relief valve is set so that it too will 


; | course, also be turned on the stand 
" —7e | ‘ ° 
not collect rainwater and freeze up . ! | for horizontal aiming. 


soth pop valves are tested period- 


The base can be made from a 
ically to see that they pop at the . : 


oht | square piece of Yg-inch plate, with a 
right pressure. 


two-inch pipe for the support, A strap 


Make olfactorily acceptable 
petroleum products! 


Producers of petroleum products and of 





petro-chemicals — by adding a selected 
ALAMASK reodorant — can improve odor 
characteristics of such materials. A specific 
ALAMASK is available to achieve adequate 
reodorization of a variety of petroleum 


products. 
is bent to fit the drum and braced as 
FOR REODORIZATION OF: shown. Then it is welded to the sup 
port. Stove belts through the sides of 


( I j | the tub cor plete the support 
FUEL OILS regular or premium | te np 


gasoline blends) fixture is an ordinary ceiling 


KEROSENE fixture with a cluster of sockets on 


the inside. After the hole is cut in the 


DIESEL OILS bottom of the tub, the inside of the 


tub should be painted white and the 


CUTTING OILS and SPECIALTIES =| ws mle¢ 


A short cord makes the light easy 
many Other petroleum products — ‘0 move. When moved to the job, 
can Dt plugged into a lone extension 


cord 


Gain olfactory relief with an ALAMASK. 





Write, wire or phone for specific informa- 
tion. Our Engineering Section provides How to Do It Ideas 
complete technical guidance. Are Worth Money 


Send your ideas with photos 
or sketches to Editor, Petroleum 
INC. Refiner, P. O. Box 2608, Hous- 

60 East 56th Street, New York 22, N. Y. ton, Texas. 


PLANT: PATERSON, N. J 
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See a working demonstration 
Microballoon* spheres at : 


Booth 406-408 World-Oil Exposition, 
Houston, Texas, April 25-29 


The first manual to give the facts... 


based on field experience 


This booklet, just published by Bakelite Com- 
pany, covers the factors involved in the use of 
Microballoon* spheres made from BAKELITE 
Brand Phenolic Resins. 

It is the first manual on this method of evap- 
oration control to be based on reports from the 
field as well as the laboratory. It is a digest of 
the extensive experience that has accumulated 
up to the present time. The concise, easy-to-read 
text is supplemented and clarified by charts and 
tables of actual test results. 

For your free copy, write Dept. OS-152 


*Registered trade-mark of The Standard Oil Company ( Ohio) 


Here is a list of 
subjects covered: 
Installation 
Packaging, receiving, 
shipping 
Crude storage tests 
Use of mixers 


Fe hover BAKELITE 


Description of portable BRAND 


> otra RESINS 


Wall holdup 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (43 30 East 42nd Street, New York 17, N. Y¥. 
The term Bake.ire and the Trefoil Symbol are registered trade-marks of UCC 














NOW 


IN “NEW DRESS” 





Here’s how the Rerin- 
ERY CaTALoo’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 
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sesseceeceseees. M@GdY for your use 


The 23rd (1956) REFINERY CATALOG 


It is the most complete single source of equipment and 
materials data in the refining-natural gasoline-petrochemical 
industry. The REFINERY CATALOG is used by refining men all 
over the world. 

A glance at the illustration on the opposite page will show you 
the new front cover “dress”... which will enable you to 
recognize this useful volume at a glance. 


More Complete and Useful Than Ever 


Even though your old friend has a new appearance, it is more 
valuable and useful this year than ever before. Here’s part of 
what you'll find in it: 


* Complete or condensed catalogs of more than 270 
manufacturers, service companies, and suppliers serving 
the industry. 


* Authoritative, up-to-date specifications and data. 
* Local sources of supply. 
* Convenient alphabetical index of manufacturers and a 


classified index of equipment, materials and services. 


If you are not among the thousands of men in buying power jobs 
whose names have been submitted to us by their companies to receive 
a personal copy of the current Rerinery Caraos, tell your immediate 
supervisor that you’d like to be included. In the meantime, you're sure 
to find a copy you can use somewhere nearby in your department. 
Remember to look for the large “RC” on the cover. 


The REFINERY CATALOG 


Published Annually by PETROLEUM REFINER + Gulf Publishing Company 
P. O. BOX 2608 ° HOUSTON 1, TEXAS 
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Construction Boxscore Starts on Page 249 


Texas Gulf Coast Lures New Plants 


A NEW 


thinking, is 


CONCEPT in 


shown by 


industrial 
two companies 
launching attract 


programs to new 


petrochemical lexas 
Gulf Coast 


Phillips Petroleum Company 


plants to the 


hop 
ing to attract plants which would use 


natural vas and other 


Phillips-pro 


duced raw materials, is trying to de 


velop a giant chemical center neat 
Houston 

And ‘Texas Gas Corporation is try 
ing to bring petrochemical plants to 
Texas’ 


and adjoiminyg counties 


Jefferson, Orange, Chamber 

Both efforts result from an increas 
ing movement to keep uncommitted 
vas reserves in the The 


state two 


ik wc: 


—_ 4 


Styrene Shovel Used in Ground-Breaking 


companies are major suppliers of 
natural gas 

Phillips’ primary interest in develop 
ing plant sites will be in selling nat- 


The 


company, itself, has no plans for build- 


ural gas and related products 


ing a plant in the area 

Nor is it considering partnerships 
with other concerns, Companies build- 
Phillips’ 


would he 


ing on recently-acquired 


acreage expected to pur- 
chase the necessary property 

When fully developed, the Phillips 
project would represent an investment 
$100 


ment site is on. the 


of some million. ‘The develop- 
Houston Ship 


Channel and covers 950 acres 


One of the plants to be built on the 


P_ A. Seaver, project coordinator of The Badger Manufacturing Company, presents a polystyrene 
shovel to R. L. Tollett, president of Cosden Petroleum Company, for starting construction of 
Cosden’s $3-million styrene plant at Big Spring, Texas. Dan Krausse, manager of manufacturing 


for Cosden, looks on 


For the occasion the shovel was fabricated from styrene made by a special process Badger and 
Cosden developed, making styrene directly from gasoline. Thus, the tool used in groundbreaking 
at Big Spring was made of the material which the new plant will produce. 

Cosden’s new styrene process cuts out a complete step which has been necessary up to now 
Secret of the process will be improved techniques of separation including “ultra fractionation” 
for the recovery of ethyl benzene direct from petroleum stocks. 

The 20 million pound-a-year plant is scheduled to be completed by the end of 1956. Badger 
Manufacturing Company is the engineer-constructor 
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acreage probably would use polyethyl- 
ene produced at the Phillips plant in 
Houston 

Plants locating on the Ship Chan 
nel acreage would have as neighbors 
Rohn & Diamond 
Alkali Company, Shell Oil Company 
and Shell Chemical Corporation 


Haas Company 


Texas Gas Corporation will begin 
campaigning to develop the industrial 
Port Arthur, 
Port Neches, Ned 
Anahuac 


This « ompany has extensive gather 


potential of Orange, 
Beaumont, Groves, 


erland, Vidor and 


ing and distillation lines on the uppet 
l'exas Gulf Coast to supply new in 
dustrial consumers. It processes gas at 
Winnie, to local 


industry through its pipe-line system 


and feeds it directly 


In its most recent expansion, Texas 
Gas began shipping ethane across Gal- 
Carbide Carbon 
Company at Texas City. The gas will 


veston Bay to and 
be fed through pipe line running di- 
rectly from the Winnie plant to Car- 
bide and Carbon in Texas City 


Hidalgo to Open 
Synthesis Plant 


LOOKING TOWARD the start of 
Hidalgo Chemical Com 
has entered the final stages of 


operations 
pany 
the rehabilitation program at_ its 


Brownsville, Texas, gas-synthesis 
plant 

All the equipment for the plant has 
arrived on the site, and internals ar 
being installed in the reactors to com- 
plete the modification. When the re 
actors are in place, preliminary tests 
will be started immediately 

The reactors form one of the criti- 
cal phases of the modified Fischer- 
Tropsch process on which the plant 
design is based. In these vessels, syn 
thesis gas is exposed to an iron cata 
lyst and converted basi 


Into two 


raw-product streams-—one of chemi 
cals and the other of liquid fuels 


Meanwhile, 


plant either have been placed in op- 


other sections of the 


REFINER 





. Refinery for B. P.M 


at Cardon, Venezuela. 
. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden. 


. Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela. 


. Refinery for Societe Generale des Huiles de 
, Petrole at Dunkirk, France. 
ae || . Portable" refinery for U. S$. Navy 
Department. 


. Lube oil refinery for Cit-Con Oil 
Corporation at Lake Charles, Louisiana. 


. Refinery for International Refineries Inc. 
at Wrenshall, Minnesota. 


. Refinery for Vacuum Oil Company Ltd. 
at Coryton, England. 


. Refinery for Burmah-Shell Oil Company 
at Bombay, India. 


. Refinery for Standard-Vacuum Oil Company 
at Bombay, India. 


. Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota. 


. Refinery for Suntide Refining Company 
at Corpus Christi, Texas. 


. Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico. 


14, Refinery for Esso Standard Oil Company 
at Antwerp, Belgium. 


15. Refinery for Caltex 
at Visakhapatnam, India. 


16. Refinery for Neste Oy 


at Turku, Finland, 
1955 


In the past 10 years alone, Lummus has com- 
pleted or is currently working on 16 complete 
refineries. Combined, they represent a large 
percentage of the refinery capacity constructed 
in the last decade. 

But complete refineries are only part of the 
Lummus story. Separate units for any and all 
phases of refining from distillation to petro- 
chemical production have been designed, engi- 
neered and built by Lummus — as additions to 
existing installations or as integral parts of new 
construction. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa- 
tions to the world’s total. Think of Lummus 
when planning your next project. 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales 
Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East 
Chicago, Indiana, 


Ci OP oe hs DT ok a ; 
DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


ae NR eS Cees Hae 
ee es eal | 
g 
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COOPER-BESSEMER V-ANGLES ON THE 


JOB 


Conserving Gas and Dollars 


AT LONE STAR GAS COMPANY’S KATIE PLANT 


» me answer to efficient, low-cost compres- 


sor service at Lone Star Gas Company's 
gasoline extraction plant in the Katie Field is 
this 2,560-horsepower line-up of Cooper-Bes- 
semer V-angles. These units, 3 GMX’s and a 
GMV, compress casinghead and low pressure 
distillate gas from about 60 psi suction to 415 


psi discharge, for delivery to the absorber. 








New York 


San Francisco, Cal. 


Washington, D. C. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 


Of particular interest, the engines have auto- 
matic speed control and drive compressor cy]- 
inders selected for a wide range of operation 
without the use of unloading equipment. Add 
to this the fact that every crankthrow, all down 
the line, drives a compressor cylinder. Here's 
an economical, easy-to-maintain setup that 
makes the most of Cooper-Bessemer V-angle 


compactness. 





Bradford, Pa. 


Seattle, 


Parkersburg, W. Va. 


Wash. 











sift — 
il 
~ 


7 
_ 


ABOVE: This line of Cooper-Bessemer V- 
angles in Lone Star Gas Company's Katie 
Plant consists of two 440 hp GMX-8 units, a 
330 hp GMX-6 and a 1,350 hp GMV-10. 


RIGHT: Note in this close-up of the GMV-10 
that each of the 5 engine crankthrows drives 
a compressor cylinder—a space-saving V- 
angle feature. 





LEFT: Compressor building at Lone Star Gas 
Company's Katie Field Plant housing 2,560 
Cooper-Bessemer V-angle compressor horse- 
power. 








Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


by 


Tulsa Shreveport St. Louis Los Angeles Chicago Caracas, Venezuela 
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eration or are undergoing final testing be 
fore operations are started 

One of these is the gas-generation se¢ 
tion, where natural gas is mixed with 
oxygen to produce synthesis gas. The old 
generator was modified, and a completely 
new one added. Both units are ge 
through shakedown tests 

The utilities section has been in con 
tinual operation several months, as has the 
oxygen plant. The latter is the largest of 
its kind, with a total design capacity of 
50 Mmcef. a day 

This is almost as much as the combined 
capacity of all high-purity oxygen plants 
in the U. S. During the rehabilitation, the 
oxygen plant has undergone extensive 
modification 







Completion of modification and new 
construction will climax more than 18 
months of intensive rehabilitation work on 
the synthesis plant. Crews of Stanolind Oil 
and Gas Company, which will operate the 
plant, and of The Lummus Company, the 
prime contractor, started work in August 
1954 

Ihe facilities had stood idle since June 
1953, when the plant’s former owner, 
Carthage-Hydrocol, Inc., ceased operations 
because of functional difficulties 























After a study of the plant’s condition 
and basic design, Stanolind acquired 
Carthage-Hydrocol and renamed the con 
cern Hidalgo Chemical Company 







Products from the Brownsville facility 
will include alcohols, aldehydes, ketones 
and acids. The synthesis plant is expected 


Safety for an aircraft test facility at Pratt & Whitney to require ultimately some 90 Mmcef. of 
Aircraft Plant, using BS&B Model DV Rupture Discs. natural gas a day 














Koppers Company, Inc., has started 
4 full-scale production of polyethylene at its 
, a new plant in Port Arthur, Texas. The 


. ; : ; plant has a rated capacity of 18 million 
tT a ” A li a Wee pounds a year Koppers already had 
Now Handle Even “Tougher” Applications With ci. 8 ee oat 
. tion of ethylbenzene 
The New Model DV Rupture Disc... 


General Petroleum Chemicals, 


FEATURES OF THE MODEL DV DISC = @ High Ine., is scheduling construction of a $12.5 












T t million petrochemical plant at Lake 
P em ra ure Charl 8, La to oduce anhydrous am 
¥ Unrestricted, Instantaneous Opening ae eine a Se 
In Sizes 1” Through 36”. % in The plant will turn out some 100.000 
9g ernating | 
VY Greater Safety — Operates Closer To Pressure and medios age ‘oe potion re ciel ts 
. Ci ately, it over schedule oO 
Disc Rupture Pressure. Vacuum completion in the fall of 1957 
Y Minimizes Metal Creep Due To By ges — age -- cy se 
; rom the nearby refineries o ities Sery 
Elevated Temperatures And Pressures. Cycling ce tuasine aul Guemmens On Geo 
YY Pressure Ratings: 5 Ibs. To Several Cc . pany. The two companies own General 
Hundred Pounds. orrosive Petroleum Chemicals 
i The major portion of the ammonia ; 
Temperature Ranges: Sub-Zero To Service ; 


produced at Lake Charles will be used as 
fertilizer. Some of the product, however, 
will go to industrial plants for furthe: 


processing 





900° F. 















USE BS&aB SAFETY HEADS! 


Utilize Our Research Facilities In Selecting Model 
DV Discs For “Tough” Applications. 


Ge neral Petroleum ( hemicals also opt I 
ates a butadiene plant at Lake Charles 
The formerly government-owned plant 
unde rgoing expansion 















The Texas Company wil! start a major 
expansion of the steam- and electric 
generating Capacities at its refinery in Port 
Arthur, Texas. Construction is expected to 
start by June 1956 

A new power plant, to be completed by 
September 1957, will include three new 
$00,000-pound-an-hour steam generators at 














LACK, ©IVALLS & \,, 
RYSON,INC. 


Safety Head Division, Dept. 2-F4 
7500 East 12th Street Kansas City 26, Missouri 
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THESE 
ADDITIVES 
ARE 
NOT 
ON THE 
PUMP 
BUT 
THEY TOO 
MEAN 
PERFORMANCE" 


Tenamene 


EASTMAN GASOLINE ADDITIVES 


Though unidentified at the point of final delivery, the 
presence of these additives is vital to the depe ndable per- 
formance of gasoline. For he Ip in the careful selection 
and economical use of these gum-inhibiting additives, 


call on Eastman’s highly qualified petroleum specialists. 


For more information on Tenamene additives and the 
service that backs up their proper use, contact our local 
representative or write to Eastman Chemical Products, 
Inc., Kingsport, Tennessee —a subsidiary of Eastman 


Kodak Company. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tennessee; New York—260 Madison Ave.; Framingham, Mass.—65 
Concord St.; Cincinnati—Carew Tower; Cleveland—Terminal Tower 
Bldg ; Chicago—360 N. Michigan Ave.; St. Louis Continental Bidg.; 
Houston—412 Main St. West Coast: Wilson Meyer Co., San Fran- 
cisco—333 Montgomery St.; Los Angeles—4800 District Blyd.; Port- 
land—520 S. W. Sixth St.; Salt Lake City—73 S. Main St.; Seattle— 
821 Second Ave. 
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PALMER 


MERCURY ACTUATED 


recorder 


Into this modern Mercury Actuated 
Recorder has gone all the skill of 
Palmer master craftsmen, 


Readings are clearer, smoother and 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 











Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish, Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel, Ranges -—40 to 1000°F, 
or Equivalent in "C. 


Send for Bulletin No. 45 


Consult your Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 
Cincinnati 12, O. 
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900 pounds pressure and a 15,000 kilowatt 
electric generator, together with necessary 
auxiliaries. 

The addition of the steam-generating 
capacity will be increased about 32 percent 
to bring the total to 3,665,000 pounds an 
hour, and the electric-generator capacity 
will be increased about 29 percent to bring 
it to a total of 66,600 kilowatts. 


Sunray Mid-Continental Oil Com- 
pany is nearing completion on a new 
low-temperature, absorption-type gas-prod- 
ucts plant near Corpus Christi, Texas, The 
company was selected to operate the $3- 
million plant for 13 oil and gas producers 

The Red Fish Bay products plant, in 
San Patricio County, will process 140 
Mincf, of gas a day with 80 percent pro- 
pane recovery. Its daily production will 
total about 125,000 gallons of LPG and 
natural-gasoline products 

Dresser Engineering Company is erect- 
ing the plant. It also handled the engi- 
neering. The new facilities are scheduled 
for completion in May 1956. 


Phillips Chemical Company plans to 
build a carbon-black plant with an annual 
capacity of 64 million pounds, The plant 
will be in the Gulf Coast area. Its prod- 
uct will be used in the manufacture of 
tires 

The company, subsidiary of Phillips 
Petroleum Company, has the world’s 
largest carbon-black facilities at Borger, 
Texas. The plant there has a capacity of 
290 million pounds a year. 


The Firestone Tire & Rubber Com- 
pany has purchased a 1000-acre site for 
the manufacture of petrochemicals at 
Orange, Texas. 

First unit of the center will be a 40.,- 
000-ton-a-year butadiene plant. It will pro 
vide part of the company’s butadiene r 
quirements for synthetic-rubber plants at 
Lake Charles, La., and Akron, Ohio, both 
of which are being expanded 

The plant at Orange will employ a 
dehydrogenation process licensed by Hou- 
dry Process Corporation 

Engineering and construction is being 
handled by Catalytic Construction Com 
pany. Engineering is underway, and com 
pletion of the plant in scheduled for May 
1957. 

At Akron, Firestone will boost capacity 
of its synthetic-rubber plant by 35 percent 
The plant now has an annual capacity of 
30,000 tons, and the expansion will bring 
its output to more than 40,000 tons 

The rubber plant at Lake Charles will 
be expanded by 50 percent, raising its out 
put from 100,000 tons a year to 150,000 

Firestone also is expanding its petro 
chemical facilities at Pottstown, Pa. The 
plant there is operated by the subsidiary 
Firestone Plastics Company 


The American Oil Company is pro- 
ceeding on schedule with the construction 
of its 35,000-barrel-a-day refinery at York- 
town, Va. Three contractors have started 
work on process equipment for the refin 
ery. The plant, to be completed late in 
1956, will be Virginia’s first gasolin« 
manufacturing facility. 

Construction of the first major operat 
ing unit, a combination two-stage crude 
distillation and catalytic-cracking unit, 
was progressing with the raising of the 


ARMOR PLATE 


all types of 


structural steel, 


wire, pipe, fasteners . . 


AcAinsty REST! 


Gre Nowery J. Smith Company can give our rusty friend’s 
iron tuxedo a tough zinc coating to seal out corrosion even 
while dragon-slaying or maiden-rescuing! Whether your 
galvanizing job is routine—or singular as a suit of armor— 


call the Nowery J. Smith Co., UNderwood 9-1425, for the 


best in hot-dip galvanizing service. 


one of the SMITH ,, 


Hempstead Hwy. at Eureka Underpass 
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COMPANY 


9. Seuith 


Phone UN 9-1425 
HOUSTON, TEXAS 
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CHEMICALS from SOLVAY 


forthe PETROLEUM INDUSTRY 





























Sotvay offers the petroleum industry 

the benefit of 75 years experience in the 

field of alkalies and related products. SOLVAY 
assures you of top quality, dependable delivery 
and close, personal service. Call on Sotvay first. 


Write or phone the Sotvay office nearest your plant. 


) 
ASOLVAY, 
/ 75 YEAR 
SOLVAY PROCESS DIVISION ey 581 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
. — BRANCH SALES OFFICES 


Boston + Charlotte « Chicago « Cincinnati « Cleveland « Detroit « Houston 
New Orleans « New York « Philadelphia « Pittsburgh + St. Louis + Syracuse 
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Chemical progress is autoclaves, test 
.. hydro 
( arbons, heterocy lic compounds ; 
processes, polymerizations, products 
But mostly, chemical progress is 
thinking men thinking. Little 
men, big men, medium size men 
in lab coats, business suits, overalls 
all of them, always, thinking 


tubes, distillation towers . 


LOE} i dalial diate 


Thinking up new products . . . new 
ways to make chemicals and new 
ways to use them. Thinking up more 
comfort, more convenience, better 
health, for everyone 

Always, the old things have to be 
improved, and the new things have 
to be proved. It takes more thinking 
The thinking never stops. And so 


chemical progress never stops 
It’s that way at Koppers 
° ° ° 
Koppers Company, Inc., Chemical Di 
vision, Pittsburgh 19, Pa., producers of 


styrene, Dylex 
ices, dbp« 


styrene butadiene lat 
antioxidant, resorcinol, po 
tassium cyanide solution, phthalic an 
hydride, and many other chemicals 
Koppers Trader 


Chemical Progress Week, April 23-28 


KOPPERS 
CHEMICALS 
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first group of a series of fractionating tow 
ers. The M. W, Kellogg Company is con 
tractor for this unit as well as the build 
ing of all auxiliary refinery facilities 

The Lummus Company is building a 
petroleum coking unit which will produce 
500 tons of fuel a day 

The Ralph M. Parsons Company is 
starting work on its part of the refinery 
project. The company has the contract to 
construct a 7600-barrel-a-day Ul|traform- 
ing unit, a 7600-barrel-a-day naphtha- 
desulfurization unit and a 15,000-barrel-a- 
day gas-oil desulfurization unit 

Chicago Bridge and Iron Company, 
which has the contract for 63 tanks with 
a capacity of more than 158 million gal- 
lons, has completed 13 tanks and started 
work on 12 other tanks 





Thompson Chemical Company is 
building a $500,000 plant to produce poly- 
vinyl-chloride resin at Hebronville, R. I 
The new facilities are scheduled to go into 
operation late in 1956 


The Texas Company has awarded 
contracts for construction of a new 20,000 
barrel-a-day Cuban refinery 

Procon, Inc., has the contract for design 
and erection of operating units, utilities 
and various refining facilities. These in 
clude 

@A_ 20,000-barrel-a-day crude distilla 

tion unit 
@ A 3300-barrel-a-day catalytic reformer 
@A 4100-barrel-a-day hydrotreating 
unit 

@ And a gasoline plant 

Chicago Bridge and Iron Company was 
given a contract to provide tankage. The 
contract covers storage for 1,440,000 
barrels 

The refinery, to be near Santiago, is 
expected to cost sore $14 million. It will 
go on stream in early 1957 


Union Carbide do Brasil, @ subsidiary 
of Union Carbide and Carbon Corpora 
tion, will build a polyethylene plant at 
Cubatao, Brazil. The new plant will be 
near the refinery and ethylene plant of 
Petrobras, government oil agency 


The Standard Oil Company (Ohio) 
will locate between $25 million and $35 
million worth of new refining facilities on 
the site of its Toledo refinery. Studies by 
st iff ind outside engineers are being cal 
ried on to determine the type and _ size 
units to be installed 


General Aniline and Film Corpo- 
ration will install $8-million worth of 


new ethylene-oxide and ethylene-glycol fa 


cilities at its Dyestuff and Chemical di 
vision plant in Linden, N. J. The new 
units, to be designed and enwineered by 
Scientific Design Company, Inc., will go 


into operation in 195; 


Brea Chemicals, Inc., will join Kop 
pers Company, In in the construction 
ind operation of a new polyethylene plastic 
plant costing more than $10 million. Con 
struction of the plant it Los Anacles, 
Calif., will start immediate]: 

srea i subsidiary of Union Oil Com 
pany of California, will operate the plant 
with technical assistance from Koppers 
Chemical division. Design, engineering and 
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Photo courtesy of General Dynamics 


LAUNCHING THE U.S.S. SEAWOLF at 
Groton, Conn., marked the development of 
the second atomic powered submarine built 
Valve 
& Fittings Co. is proud of its role in the 
project as major suppliers of Forged Steel 
another 
. proof 


for the U.S. Government. Catawissa 


Pipe Unions for the “Seawolf” - 
repeat order in the atomic field 
positive of satisfactory service! 


SAFETY IS A ‘‘MUST”’ 


From the original “Manhattan Proj 
ect” to the U.S.S. Seawolf (and other 
unannounced atomic developments in 
private quarters), Catawissa Perfect 
Seal Pipe Unions have been specified 
to handle the extreme pressures in 
volved. These are examples of “the 
toughest jobs” 
is a “must’’! 


3-TO-1 SAFETY FACTOR 


One of the many extra value feature 
of Catawissa Unions is in the very 
design itself —a design which giv 
each union a 3-to-l safety factor 
Catawissa 3000-lb. service unions, for 
example, are tested to 9000-Ibs.; 6000 
lb. service unions are tested to 18000 
lbs., etc. 


where absolute safety 


This point of superiority, plus expert 
workmanship and 40 years of expe 
rience, make Catawissa Forged Steel 
Pipe Unions and Swing Check Valves 
the best buy for rugged, trouble-free 


For more data on advertised products 







CATAWISSA 

PERFECT SEAL UNIONS 
HAVE HAD A PART IN 
EVERY APPLICATION OF 
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service wherever dependable per- 


formance is required 


PERFECT SEAL SEATING 


Another Catawissa exclusive is its 
jall-to-Angle seat design, which as 
ures a Perfect Seal even when the 


two pipes joined are not in alignment 


ALL PRESSURES, TEMPERATURES 


The Catawissa line i the most com 
plete line of unions on the market 

regular r special! They're hot forged 
fr solid bars of AISI Spec. C-1026 
steel ind meet the requirements of 


ASTM Spec. A-105, Grade 


YOU CAN TAKE THE GUESSWORK 
OUT OF PIPING PROBLEMS 
... specify CATAWISSA Perfect Seal 
Pipe Unions & Swing Check Valves 
© AT YOUR FAVORITE SUPPLY STORE © 


CATAWISSA VALVE & FITTINGS CO 
CATAWISSA @ PENNA 
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Here’s how you can help 


make stainless plate stocks 


g0 a LONG way... 


ZY 
¥ 
Z 
z 








Whenever demand outdistances supply you have prob- 
lems. But any problem can be solved when all hands 
cooperate. If you keep in mind these “rules of the road”’ 
you will be able to add extra mileage to the supply... 





1. If you have a D.O. rating, give it to your supplier—it helps 
him get the necessary nickel, and protects your position on 
his schedule. 


2. If you are going to cut plate into smaller pieces, give your 
supplier the option of furnishing small pieces. 


3. Plan ahead as much as possible, so your supplier has a 
reasonable chance to meet your delivery requirements. 


4. If an alternate analysis or a slight variation in gage is 
acceptable, let your supplier know. 


5. Buy ‘‘cut-to-shape”’ pieces and reduce your time and costs 
of handling scrap. 


6. Clean out your stainless scrap so that it can get back 
into production. 


7. Order only what you need in stainless plate—to exact size. 


Put these simple rules to work . . . it will help you, and 
all of us, stretch the supply to the limit. 


Mie 7 ie Stainless Steels Exclusively smmmnmunsuuuil 
CEARLSON. we 


Plate « Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal! Cities 
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construction of the polymerization units } AC K | N G 


will be handled by Koppers’ Engineering 
and Construction division. 

Contract for construction of an ethylene 
plant for the facility will be let shortly or every 
Refinery gas for the manufacture of ethy- 
lene will be supplied through pipe lines 


weed Union Oil’s nearby Los Angeles re- Pp ro cess n eed 


The plant will produce polyethylene un- 
der a licensed low-pressure process. f , ; ah 

Koppers is erecting another plant for a 
this purpose in New Jersey. 


Union Oil Company of California, 
doubling the sulfur-extraction facilities of 
its delayed coking plant at Santa Maria, 
Calif., will increase the refinery’s thruput 
capacity from 19,000 to 21,000 barrels a 
day. The project, to be finished this 
spring, will cost $1 million. 


Sun Oil Company has completed a 
$10-million plant at Marcus Hook, Pa., 
for the production of anhydrous ammonia. 

With a design capacity of 300 tons a 
day, the new plant is the largest of its 
type in the U. S. to operate on by-product 
hydrogen from petroleum operations. The 
hydrogen comes from Sun’s two Marcus 
Hook Houdriformers 

Five different process systems are used 
in the new ammonia plant. There is an 
air-liquefaction and separation plant, two 
separate refrigeration systems, a hydrogen- 
purification system and a synthesis loop 
where gases are combined and converted 
into ammonia. 

Anhydrous ammonia is the second non- 
hydrocarbon product to be produced at 
Marcus Hook. The first was sulfur which 
was produced at the refinery for the first 


time in 1955. xt B 3 L -V 3 3 
Diamond Alkali Company has com- | Ff GENERAL PURPOSE 


pleted engineering on a program to ex- 

pand perchlorethylene production at its | §& ; PACKING 
plant in Houston, to double the present : 7s 

capacity, Construction 1s expected to start 

immediately, 





Cities Service Oil Company will 
operate a natural-gasoline plant to be built 
in Midland County, Texas. The plant, to 
be in operation by March 1957, will 
process 50 Mmef,. of gas a day, producing 


some 225,000 gallons of natural gas liquids 


Esso Standard Oil Company 
is building a new three-story addition to 
Esso Research Laboratories at Baton 
Rouge, La. The new building will cost 
$1,500,000, and be completed early in 
1957. It will house all units of the lab- 
oratory in one location and provide fa- 
cilities for more than 150 petroleum scien- 
tists and technicians 


Gulf Oil Corporation wil! spend up- | 
wards of $35 million on new installations United States Gasket Co. 
for its Philadelphia refinery. The facilities, 
all of which will be completed or started 
in 1956, include: 
® Catalytic reforming, 26,000 barrels a The Belmont Packing & Rubber Co. 
day . Butler & Sepviva Sts., Phila. 37, Pa. 
@ Alkylation, 3000 barrels a day 
® Gulfining, two units of 20,000-barrel- 
a-day capacities each 
®@ Visbreaking, 22,500 barrels a day 


In addition, the company will build 
worage facies for 1000 bares of L? | L$, GASKET - BELMONT PACKING 


Camden 1, New Jersey 
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spray-on ADACAST extra strength refractory 


... ADACAST Extra Strength is a castable that can be shot, poured or trowelled 

. specially designed for those applications where high strength and resistance to 

abrasion and fly ash erosion are of prime importance (where high temperature 

resistance is not so much a factor). For Oil Stills and Heaters... BOTFIELD 

Castables are manufactured in all grades... from high strength dense to extremely 

light weight .. . with high insulating value. . . for every purpose in the Refining and 
Chemical Processing Industries. 


Write for the new BOTFIELD Refractory Castables bulletin #27. 








Yellow pagesof ’ phone book have your nearest ADAMANT Distributor. 
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_ADAMANT and other ADA products 


swanson and clymer sts. 
Philadelphia 47, penna. 
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gas, 200,000 barrels of butane and 520,000 
barrels of intermediate products; a cooling 
tower, steam-gencrating plant, pumping 
stations and extensive pipe lines 

The new catalytic reformer, a_ Plat- 
former designed by Universal Oil Products 
Company, will be installed by Procon, Inc 
Work will start in the next few wecks, 
with completion scheduled for mid-1957 

Contract for the alkylation unit, which 
has horizontal reactors, was let to Ralph 
M. Parson Company. Work will be started 
this spring, with the unit scheduled to be 
completed before summer 1957 

Construction of the Gulfining units has 
been started by The M. W. Kellogg com- 
pany, and the units are expected to be 
completed early in 1957. The visbreaker 
is being built by Catalytic Construction 
Company, and is due for completion in 


May 1956 


Shell Chemical Company, Ltd., has 
completed a 20,000-ton-a-year plant for 
the production of alkylbenzene at Shell 
Haven in Essex. The new plant, the first 
major chemical unit to go into operation 
at Shell Haven, cost $3.5 million 


Regent Refining (Canada), Ltd., 
will build a seven-story headquarters 
building in Toronto, Ont. The building, 
expected to cost $2 million, will have a 
total floor space of nearly 48,000 fect. It 
will be completed in July 1957 


indiana Farm Bureau Cooperative 
Association, Inc., has awarded the con 
tract for construction of new facilities at 
its Mt. Vernon, Ind., refinery. The new 
equipment, a 3000-barrel-a-day Platforme: 
and a 2100-barrel-a-day Unifiner, will be 
installed by Southwestern Engineering 
Company 

Charge to the Unifiner will be made up 
ot two separate streams—-one an FCC gas 
oil and the other heavy thermal distillat 
Each stream will be unifined separately 
in its own reactor to provide the best con 
ditions for both 

The unifined streams will then be con 
bined and fractionated to produce distil 
lates, heavy gas oil for FCC recycle and a 
heavy naphtha charge for the Platformer 

he installation is scheduled for com 
ple tion in August 1956 


Standard-Vacuum Oil Company 
has gone into operation with a new 6000 
barrel-a-day catalytic-reforming unit at its 
Altona refinery near Melbourne, Australia 
The unit is a Sovaforme: 


The Atlantic Refining Company wil! 
expand the facilities of its Philadelphia 
and Port Arthur, Texas, refineries to up- 
grade gasoline quality and increase the 
output of anyhdrous ammonia 

The projects, estimated to cost $11.5 
million, will be started immediately. Con 
struction will be completed in mid-1957 

Included in the expansion will be two 
15,000-barrel-a-day Catformers—one at 
the company’s Philadelphia refinery and 
the other at the Texas plant—-and a new 
steam-generating plant at Philadelphia 
The reformers will be installed by Blaw 
Knox Company 

Atlantic also plans to expand its syn- 
thetic-ammonia plant at Philadelphia, in 
creasing its production from 100 to 175 
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Quality / 
ONE SOURCE FOR ALL YOUR 
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VIAL 
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Catelog No. 653 covering complete line 
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started immediately at Woodbridge Town 
ship in Middlesex County 


195 


ind production 


will start early in 


Vhe plant will have an nnual « pacity 
of 30 million pounds. Its production will 
be based on ethylen piped from Esso 
Standard Oil Company's refinery at Bay 


way, N. J 


Koppers Engineering and Construction 


d son will desien, engineer and construct 
the 1 nt. It will be operated by Koppers 
Chem il division 
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Laclede-Christy offers simplified way 
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to get exact-purpose refinery refractories 


It’s highly profitable, of course, to use 
refractories exactly suited to each applica- 
tion. There’s a simple way to do this. That 
is to rely upon one source which offers you 
each refractory type and grade that you 
may need—plus the quality and service 
you expect. 


Laclede-Christy produces a variety of cast- 
able refractories for refinery use—to meet 
a wide temperature range. ‘T'wo are partic- 
ularly successful in refinery vessel applica- 
tions— Porelite V.L. for its high insulating 
properties and lightness, and Firmcast for 


its extra strength and abrasion resistance. 


Where you may need suspended arch and 
sectionally supported wall construction, 
Laclede-Christy again provides exact-pur- 
pose refractories. In fact, Laclede-Christy 
offers the most extensive experience ob- 
tainable in the engineering of suspended 
arch and wall construction. 


If you need help to determine your exact- 
purpose refractory, Laclede offers that too. 
So, for a profitable trend in your use of 
refractories, get together with Laclede- 
Christy soon. A representative is nearby. 








PETROLEUM REFINER 


H. K. PORTER COMPANY, INC. 
2000 Hampton Ave. + St. Louis 10, Missouri 


For more data on advertised products, use Readers’ Service Cards, lost page 
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Daily Estimated Probable 
COMPANY Plant Site Project Capacity “est Status Completion | Licensor Engineering Coatracter 

*Bignal Oil & Gas Healdton, Okla. | Pit. Additions $1,000,000 Under Constr. | Aug., 1956 | Hudson 

nelair Refining Co. K Chieago, Ind.) Crude Unit Under Constr. May, 1956 3 8§=| ...... 
*Boeony Mobil Kast St. Louis Rovalormer 12,000 bbls | Planning Early, 1957 Fluor Fluor 

Pretreater 16,000 bbls | Planning Karly, 1957 Fluor Fluor 
Bocony Motnl K Chicago, lund. | Sovaformer Under Constr Dec., 1956 Braun Braun 
Boeony Motil Trenton, Mich Sovaformer Under Constr. April, 1956 Bechtel Lech tel 
Bocony Moll Kast Chicago, Alkylation Under Constr. Feb., .054 Kellogg Braun 
Ind Crude Unit | 30,000 bbls. | Under Constr. May, 156 

*Standard Indians Whiting, Ind Dewaxing | 5,000 bbls Foster Wheeler Foster Wheeler 
Btandard-lidisne Whiting, Ind Ultraformer | 14,000 bila. Under Constr. April, 1956 Standard-Ind. Parsons Parsons 
Btandard bidiane Wood Kiver, Il. | Coking Unit 8,500 bibhs Planning 1957 
Btandard-ludiana Mandan, ND. Ultraformer | 5,409 bbls Engineering Late 1954 Standard-Ind Parsons 
Btandard-I indiana ag Creek, Alkylation 3,800 bbls Under Constr Early, 1957 Foster Wheeler | Foster Wheeler 


Btandard (Obie) 

Btandard (Ohio) 

Bt. Paul Ammonia 
Products Co 

Bun Oi) 

& Sunray-Midconti- 
nent 

*The Texas Co 


The Texas Co 
U.8,C.1 


Vickers Petroleum 


Wisconsin Oil Re 
fining Co 

SOUTHWEST 

Arkansas Fuel Oil 


*Atlantic Refining 


Aviation Fuels 
Bureau-Mines 


Bay Petroleum 
*Carbide & Carbon 


& Cities Service, et al 
w& Cities Service, et al 
Coaden Pet 


Corpus Christi 
Refining Co 
*Diamond Alkali 


*Dow Chemical 
Eastern States 


Petroleum Co 
KE) Paso Natural Gas 


| Lxell, Texas 


, : — 
*El Paso Natural Gas | 


Products 
*Firestone 
Firestone Tire 
*General Petroleum 
General Tire 
Goodyear Synthetic 


Rubber 
jrace Chemical 


a | 
® “Gulf Natural Gas 
Gulf OU 
Gulf OU 


Gulf Oil 


*Gulf Oil 


*J. M. Huber 


Ingram Oil & Ref 

*Lake Charles 
Chemical 

Magnolia 


*Magnolia 


McBride Refining Co 


MidSouthChemical 


® Natural gasoline plant under 


) 


~ 


0. 

Lima, Ohio 

Cleveland, Ohio 

Pine Bend, 
Minn 

Toledo, Ohio 

Moore, Okla 


Lawrenceville, 


NJ 


Lockport, 1 


Tuseola, Il 
Potwin, Kane 
Sheboygan, Wis 
Texas 


Carthage, 


Pt. Arthur, Tex 


Beaumont, Tex 


Chalmette, La 
Seadrift, Texas 


Meminole, Texas 
Midland, Texas 
Big Spring, Tex 


| Ine 


Dry-lee Pit. 
Ultraformer 
Ammonia Pit 


Alkylation 
Exp, Gaso. Pit 
Vacuum 
Pipe Still Cap 
Ine. FCC Cap 
Alkviation Pit 
lsomer of 
Sebracic Acid 
Reformer 
Cat. Poly 
Vacuum Unit 


Reformer, Peed 
Preparation 
Catlormer 


| Refinery 


Helium Pit 


Ref, Expan 
bithylene Oxide 
Kap 

Nat. Gas Plt 
Nat. Gaso, Pit 


| Rexformer 


Revamp Cat 
Cracker 


Btyrene Pit 


Corpus Christi, 
Texas 
Houston 


Freeport, Texas 
Houston, Texas 


Odessa, Texas 


Kl Paso, Texas 


Orange, Texas 
Lake Charles, 


a 
Lake Charles, 


a” 
Odessa, Texas 
Houston 


Baton Rouge, 


a 
Caddo Parish, 


La 

Port Arthur, 
exes 

Pt. Arthur, Tex 

Port Arthur 

Texas 


Port Arthur, 
I ekas 


Borger, Texas 


Meraux, La. 
ake Charles, 
La 

Keaumont, Tex 


100 tons 
11,000 bbls 
200 tons 


1,300 bbls 


| $,500 bbls, 


2,000 bbls. 

1,000 ble 

10,000,000 Ib./ 
yr 


2,500 bbls 


900 bbls 


15,000 bbls. 


+200,000,000 
lia./yt 
AS gals. 
50 Mmef 
S000 ttle 
13,000 bbls 


| 20,000,000 tbe 


Modernization &| 


Expansion 
Perchlorethy- 


Ethylene 
Oxide Cap 
Coking Pit 


Butadiene 


| Alkylation 


Blending 


| Butadiene Plt 


bkapaud * nth 
Rubber Pit 


! 
Anhydrous Am- 


mona 
Copolymer Pit 
Cop. lymer 

Expansion 
Polyethylene 


Gasoline Pit 

Two Gulfiners 

Ine 
ac 


Crude Topping 
Catalytic Crack 


Ethylene 


; mm pit 
Incl. Alkylation 
Cap 
Polymerization 
ne 


Greasemak ing; 
Packaging 
Sludge Decom 


poser 
Sulfur Re 
covery Ine 


| Furnace Black 


| Cat Reformer 


Coking Unit 


TCC Unit 


| Sovaformer 


Beaumont, Tex 


Port Browns 
ville, Texas 
Lake Charles, La 


Light Hyder 
earbon Frac 
tionator 

Exp. Crude 
Distillation 

Lube Blending 
& Packaging 


Ref. Expan. 


Ammonia Plt 


construction or expan 


| 
| 


yr 
13,000 bbls. 
50 percent 
30,000,000 Ibe 
yr 
14,000 bbls 


137 tons 


40,000 tons/yr 
1150,000 tons yr 


100,000 tona/yr 


40,000 ton/yr 
200,000 tons/yr 


50,000,000 Ibe 
yr 
20 Mmef 


45,000 bbls 


109,000 bbls 
68,500 bbls 


3,300 bbls 


2,800 bbls 


125 tons 
60 tons 
20-30,000,000 


Ibs./yr 


3,000 bola. 





7,800 bbis 


20,000 bbls 
26,000 bbls 


15,000 bbls 


112,500 bbls 


$800,000 
$4,400,000 


| $15,000,000 


$1,200,000 
$275,000 


Completing 


Under Constr. 


Under Constr 


Under Constr. 


Under Constr 
Under Constr 


Under Constr 


| Under Constr 


Under Constr 


Planning 
Planning 
Planning 





Part of 
$11,500,000 
Program 
24,070,000 
$6,000,000 


$1,850,000 


$2,500,000 
$1,000,000 


$3,000,000 


$1,200,000 


$4,000,000 


$20,000,000 


$12,500,000 


$8,000,000 
$9,000,000 


$18,000,000 


$1,000,000 
$6,250,000 


$2,500,000 


Under Constr 


| Engineering 


Planning 


Under Constr 
Planning 


Planning 

Under Constr 
Under Coustur 
Under Constr 


Under Constr 


Under Constr 


Under Constr. 


Projected 
Designing 
Planning 


Engineering 


Engineering 


Planning 
Planning 


Under Constr. 


Under Constr 


Under Constr. 


Considering 


Complete 
Complete 


Engineering 
Under Constr 
Under Constr 
Engineering 
Considering 
Planning 


Under Constr 
Planning 


Under Constr. 


Under Constr 


Under Constr. 


Planning 


Planning 


Planned 


Planning 


Fall 1957 


| Summer, 1956 


Late 


2nd Qtr., 1956 
April, 1956 


Standard-Ind 





exaco 

April, 1956 Texaco 
May, 1956 
4th Qtr., 1956 
4th Qtr., 1956 
Ist Qtr., 1956 
May, 1956 UOP 
Mid 1957 Atlantic 
ODM Approved 
May, 1956 UOP 
1956 
March, 1957 ee 
July, 1956 | UVOP 
Jan., 1957 | UOP 

| 
Fall, 1956 


Late 1056 


July, 1957 Houdry, Esso, 


Jasco 


Spring, 1957 | Houdry, Esso 


July, 1957 
Jan., 1957 


Mid 1957 Phillips 


| Gulf 


Late 1956 


Monsanto 
Sonneborn 


| 
May, 1956 | U.O.P. 
1957 | 
Late 1956 
Late 1056 
Early, 1956 


Late 1956 


Late 1956 


Fluor 
Lummus 


Staff 
Staff 


| Koch 


Blaw-Knox 


| Stearns-Rogers 
Bureau- Mines 


Procon 
Coaden 


Badger Mfg. 


Fluor 


Cat. Constr 


Fluor 
Blair Knox 


Fluor 


Gulf, Kellogg 


McKee-Gulf 
Kellogg 


Gulf; Kellogg 


Gulf; Procon 
Summer Sollitt 


Leonard 


SWECO 


| Socony Mobil 
Socony Mobil 
Owner & Fluor 


| 
Owner & Bechtel 


| Owner & 
Summer 
Sollitt 


Fluor 
Lummus 


Catalytic 


McKee 


Procon 


Blaw-Knox 


Delta 


Procon 
Coaden 


Badger Mfg 


| Fluor 


Cat. Constr 


Fluor 


Fluor 


| Kellogg 


McKee 
Kellogg 


Kellogg 
Procon 
Summer Sollitt 


Leonard 


SWECO 


Bechtel 
Bechtel 
Fluor 


Bechtel 
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Three UOP heaters being lined with Lumnite-concrete are part of a platforming unit being built by PROCON 
Incorporated for a Lake Charles, La., refinery. Four reactors on this job were also lined with Lumnite-concrete 


How refineries use industrial concrete linings 


Refineries solve many of their heat, corrosion and in- All you do is add water, mix and place. Castables are 

sulation problems with industrial concretes made with prepared and distributed by leading manufacturers of 

Lumnite*® calcium-aluminate cement. refractories. Write for detailed information on this and 
Besides heater linings like the above, Lumnite-made other special types of concrete made with Lumnite 

industrial concrete linings can also be used in such in cement. 

Sstallations as reaction vessels, transfer and discharge 


lines, stacks, towers and tanks. 
Placement is fast and easy — by pneumatic equipment, UNIVERSAL ATLAS CEMENT COMPANY 


plastering or in forms—and Lumnite concrete reaches UNITED STATES STERI (uss) ORPORATION SUBSIDIARY 
service strength within 24 hours. Repairs, if necessary, 
can be quickly and easily made. 


100 PARK AVENUE, NEW York 17 
{lbany Birmingham Boston Chiwag Dayton Lan i Milwaukee 
For greater convenience, packaged castables contain Minneapolis + New Yor) 


ing Lumnite cement and selected aggregates for specific *“LUMNITI 
service requirements can save both time and money. 


Atlos TERE Comonit 


FOR INDUSTRIAL CONCRETES 
REFRACTORY + INSULATING + OVERNIGHT - CORROSION-RESISTANT 


United States Steel Hour — Televised on alternate Wednesdays —See your loce newspaper for time and station 


y 1 pril. 1956 Py TROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 














COMPANY 


“Monsanto 

North American 
Petro 

Northeast Texas 
Chemica! Co 

Petroleum Chemicals 

Petro-Tex Chemical 


Phillipe Pet 


& Phillips Petroleum 


& Phillips Petroleum 
*Phillips Chemical 


Phillipa Chemical 
Phillips Chemical 
Phillips Chem 

*Phillips Chemical 


Premier Pet. Co 
The Pure Oil Co 


The Pure Oil Co 
Republic Refining 
*Khom & Haas 


Shell Chemical 
Bhell Oil 


Bhell Chemical 

Binclair Kefining 

Rinelair Nefining 

Southwestern Oi! & 
Refining 

*Standard-Texas, 

w& Stanolind Or & Gas 


" 
Btanolind Oil & Gas 


w®*Sunray 
nent 

Sunray Mid-Continent 

Buntide Kefining (0 


Mid-Conti 


Texas Asphalt & Ref 
Texas City Refining 
*Texas City Refining 
Texas Kutadiens & 
Chemical Corp 


Texas Vastman 

® Vexas Gulf Pro 
ducing 

*U. 8. Rubber 


ROCKY MOUNTAIN 
American Gilsonite 


& Atlantic Refining 
0 
Carter Oi 


Continental Oil 

Continental Oil 

First National 
Petroleum Corp 

Salt Lake Refining 

Sioux Oil 

Skelly Oil 

Rocony Mobil 

*Standard-Indiana 

*Standard-Indiana 


The Texas Co 
Union Oil Co. (Calif) 


U. 8, Steel Corp 


*Utah Oil Refining 
Weatern States Kefg 


WEST COAST 


*Hankline Oil 


*Hrea-Koppers 


#® Natural gasol 


254 


Plant Site 





Lul ”, la 

Corpus Christi, 
Texas 

Kast Texas 
Lake Charles, 
! a 


Houston 


weeny, Texas 


Andrews, Texas 


Texas 
Gull Coast 


Crane 


Sweeny, Texas 
Pasadena, Texas 


Phillips, Texas 


Phillips, Texas 


Longview, Tex 
mith Bluffs, 

lexas 

mith Bluffs, 

lex 

Texas City 


Houston 


Houston 


Houston 
Houston 
Houston, Texas 
Corpus Christi, 
Texas 
KE) Paso 
kietor County, 
Texas 
Hrownsaville, 
lexas 
arapta, La 


Ingleside, Texas 

( orpus Chieti, 
eine 

Pasadena, Tex. 





Texas City, Tex.) 


Texas City, Tex 
Houster 


Longview, Texas 
Odessa, Texas 


Baton Rouge, 
La 


Project 
Adipie-Acid 
Refinery 
Cat. Reformer 
Chemica! and 
Fertilizer Pit 
Jutadiene Pit., 
Expansion 
Butadiene 
Expansion 
Nat. Gas. Liquid 
Fractionation 
H. F. Alkylation 
Gas Cracking 
Facilities 


Nat. Gaso, Pit 


Gaso 


Nat Pit 
Carbon Black 


Ethylene 
Polyethylene 


Exp. Copolymer 
Pit 

Exp. Butadiene 
ri 


ap 
Cat, Poly. Pit 
Cat. Reformer 


Feed Prepara 
tion 
Revamp Ther 
mal Cracker 
Methanol 





Per 


Hydroger 
oxide; Off 
Fael 

Cat. Reformer 
Hydrodesulfuri 
zation Unit 
Bisphenol Expan 
BOs Sulfonation 
Cat. Reformer 
Platformer 


Ref, Exp 
Add Gas Comp 


Recondition & 
Kevamp 
Cycling fh 
expan 
Nat. Gasol 
Ref. Expan 


Pit 


Asphalt Ref 
Cat. Reformer | 
Alkylation | 
Aviation Alky- 
late, Butylenes 
& Butadiene } 
Ine. Oxo Pace 
Exp. Gaso. Pit 


Petrochemicals 





| 301,000 Ibe 


Construction Box 





Score—Continued 


Status 





Daily Estimated 
“apacity ‘ost 
$1,000,000 


2,000 bbls 


179,000 ton/yr $4,500,000 


145,000 tons/yr $1,000,000 


30,000 bbls 


2,000 bbls 
5,500 bbls 


80 Minef 


50 Mmef 
64,000,000 Ibe 
r 


329,000 lbe 357,000 


nor, 


| $12 
$31,525,000 


138 tons 


00 tons 


12,000 bbls 
20,000 bbls 


20,000 bbis | 


$600,000 


100 tons 


16,000 bbls 
16,000 bbls. 


$2,200,000 
| $16,400,000 


24,000 bbls | 
$2,195,000 


9,000 bbls 


125,000 bbls. 


52 Mmef 209,000 


17.5 Mmef $225,000 


140 Mmef | $3,000,000 


110,000 bbls. | 
| 2,500 bbls | $1,000,000 

6,000 bbls. 

1,200 bbis eat 
$26,000,000 
} 

135 Mmef $1,250,000 
$5,000,000 


Under Constr 
Under Constr 


Planning 
Under Constr 
Under Constr 
Under Constr 
Planning 
Under ¢ t 





I ler Conatr 
Under Constr 
Under Conatr 


Under Constr 


Under Constr 


Under Constr 
Under Constr 


Desis 


ning 


neering 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Complete 
Complete 


Under Constr 


Planning 
Under Constr 


Under Constr 
Under Constr 


Under Constr 
Under Constr 


Under Constr 
Planning 
Complete 
Under Constr 


Planning 


Under Conate. 


Under Constr 








Probable 
Completion Licensor Engineering 
Karly 195 
Atlantie 


all, 1956 
Late 1956 


Fall 1956 








March, 1957 


Early, 1956 


March, 1956 


Sinclair 


May, 1956 vUOP 


April, 1956 | 
Mid 1956 
May 


1956 


Feb., 1956 
July, 1956 


2nd Qtr., 1956 
UOP 
Late 1956 


1956 


July, 


On? 
1957 


Houdry, Phillips | 


Tears 
Fluor 
Bechtel 


R&W Badger 





Div 

Der,, 195 

wing, 1957 

1956 Phillips 

1956 Phillips 

April, 1957 Phillips; S& W 
Badger Div 

Aug., 1956 Phillips 

July, 1957 

July, 1957 Tellensen 
Phillips 

Summer, 1956 Standard-Ind Parsons 

Summer, 1956 Standard, Ind Parsons 

July, 1956 vOP Treco 

Ist Qtr., 1957 Texacc Foster Wheeler 


Braun, Fluor 


Procon 


Lommus 
Badger 
Kellogg 
Treco 
Staff 
Staff 
Staff 


Dresser 


Ponca 


ior 


Tellepser 


Contractor 


Beck 
Fluor 
Bechtel 


S&W Badger 
Div 


Phillips; Gaso 
Pit. Constr 
Phillipe 


SAW, Badger 
Di 
Farnsworth & 
Chambers 


Parsons 
Parsons 
Treeo 


Foster Wheeler 





Braun, Fluor 
Proeor 
Procon 
Lummue 
Badger 
Kelloga 
Treeo 
Dresser 
Lummur 


J, B. Gill 


Dresser 


Ponca 


Fluor 





Fruita, Colo 


Lovington, N.M 
Billings, Mont 


Killings, Mont 
Artesia, N. M 
Jensen, Utah 


Ralt Lake City 
Newcastle, Wyo 
Donver 

Casper, Wyo 
Mandan, N.D 

( Wyo 


aaper 


Casper, Wyo 
Rifle, Colo 


Geneva, Utah 


alt Lake Cit 
Salt Lake City 


HKakersfield, 
Calif 


al 


Los Angeles 





plant 


Gasoline from 
Cilsonite 
Hydrogen 
Natural Gias 


Hydroformer | 
Hydrofiner 

Ref. Exp 
Reformer 

Ref. Expan 


Increase Cay 
Cat. Reformer 
Cat. Reformer 
Thermal Crkg. 
Ultraformer 
Lube Oil Pit 
Vacuum Pipe 
Sull 
Propane De 
asphalting 
Furfural 
Extraction 
MEK Dewaxing 
Deoiling 
Cat, Reformer 
Shale Demon 
stration Pit 
Anhydrous Am 
mona 
Ultraformer 
Cat. Reformer 


Coking Pit 


Cat. Reformer 
Alkylation 
Ethylene 
Polyethylene 


inder construction or expansior 


7000 bbls $10,000,000 
550 Mmef 
25 Mmet 


2500 bbis 
6900 bbls 
8500 bbis 
1500 bbls 
To 3,000 bbls 


$1,000,000 


$1,000,000 
$500,000 


15,000 bbls 


750 bbls. $225,000 


5,400 bbls 
5,000 bbls 
4,800 bbls 
1,000 bbls 
1,500 bbls 


2,000 bbls 


4,200 bbe 
10 tons/day $5,000,000 


200 tons $20,000,000 


5,500 bbis 
1,000 bbls. 


$3,000,000 
$300,000 


4,000 bbls 
41,000 bbls 
1,500 bbls 


$2,000,000 
$1,000,000 


$10,000,000 


Under Constr 


Engineering 
Projectea 


Complete 
Complete 
Complete 
Under Constr 


Planned 


Completing 


Under Constr, 


Complete 
I ngineering 
Under Constr 


Engineering 


Under Constr 


Under Constr. 


Planned 
Under Constr 
Under Const. 


Under Constr 
Under ( 
Planning 
Under Constr 


onstr 





Late 1956 


Esso R&E 
Faso R&E 


Union 


May, Houdry 


1956 


April, 1956 Houdry 
UOP 

June, 1956 
Mid 1956 


May, 1957 


2nd Qtr., 1956 U.O.P 


1956 


May 


1956 


Houdry 


Sept., 1956 Keso 
July, 1956 
Mid 1957 Koppers 
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PETROLEUM 


Standard-Ind 





Girdler 


Fluor 
Fluor 
Staff 

Treco 


Litwin 
ke 
Stearne-Rogers 


Parsons 


Foster Wheeler 


Fluor, U.0O P 
Stearns Rogers 


Blaw-Knox 


Standard-Ind Fluor 


Fluor 
Fluor 
Fluor 
Koppers 


Vol 


REFINER 





Foster, Wheeler 
Kaiser Eng 
Ferguson 


Fluor 
Fluor 
Stearns- Rogerr 
I reco 


Staff 

Staff 

tearns- Rogers 
Stearns-Kogere 
Parsons 


Foster Wheeler 


Fluor 
Stearna-Roger 


Blaw-Knox 


Fluor 


Fluor 
Fluor 
Fluor 
Koppers 


35, No 




















MATE In 








STRENGTH 


that matches the purpose 


THE BONNET FLANGES on the Type 950 Hancock Steel Gate Valve combine 


compactness with rugged strength where strength is needed most. Flange thick- 


ness and bolting provide sturdiness that can withstand more than ten times the 
rated pressure of the valve. Butting of the flange faces eliminates every possi- 


bility of bending and distortion. 


In revalving old, or installing new process and power piping systems, the en- 
during strength of Type 950 Hancock Steel Gate Valves always proves there i 
no substitute for the economy of quality. Get complete facts. Phone your Indus- 


trial Supply Distributor today. 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 





In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


d 1f ril, 1956 PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 











COMPANY 





California Btray 
Chemies! 

Columbia Kiver 
Chemicals 


Conaclidated Min- 

ing & Smelting 
*Dow Chemical 
Du Pont 


Dupont 


Pletcher Oli Co. 


Golden Bear Oil 
Hancock Oil Co. 


Kopper & lirea 
Phillips Pacific 


Richfield Ou 
*Richfield Oil 


Rothachild Oil 


Bhell Chemical 

Bhell Chemical 
Btandard (Calif.) 
Btandard (Calif.) 
Standard OW (Calif.) 
Btauffer Chemical 
Btanffer (Chemical 
*Ktraite Refining 
Bunset Ol Co. 

The Texas Co 


The Texas (ec 


The Texas Co 


Tide Water 


*Union Oil (Calif) 
Union Oil (Calif,), 


Onion Oil (Calif.), 
Union Oi) (Calif) 
U. 8. Oil & Refining 


OUTSIDE U.S.A 
Canada 
Anglo-Canadian 


Hritish American Oil 
*Lritish American 


*Briti#h American 
British Dominion 
Oi Co 


Cabot Carbon 


®& Canadian Gulf Oi 
® *Canadian Gulf 


Canadian Hydro- 
carbons, Ltd 

Canadian Industries 

Canadian Oil Re- 
fineries, Lud 


Canadian Petrofina 


Canada Southera Vile 


*Dow Chemical 
Du Pont 
Ethy! Corporation 
of Canada, Lid 
Goodrich, Canada 
*Imperial Oil 
*Imperial Oil 
*Imperial Oil 


w& Imperial Oil 
Imperial Oil 
*Imperial Oil 


Imperie! Oi 
Imperial Oil, Ltd 


*Imperial Oil 
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Plant Site 


Project 





| Kiehmond, Calif 


Pasco, Wash 


Portland, Ore 


| Pittsburg, Calif 





* Naturs| gasoline 


Antioch, Calif 


Antioch, Calif 


Wilmington, 
Cali 
Hakersfield, Cal 

Bignal Hill 
Calif 


West Const 


Kennewick, 
Wash 

Watson, Calif 

Wilmington, 
Calif 


Banta Fe 
Springs, Calif 
Ventura, Calif 
Torrance, Calif 
Richmond, Calif 
Kiehmond, Calif 
Honolulu 
Compton, Calif 
Riehmond, Calif 
Puget Bound 
Portland, Ore 
Anacortes, 
Wash 
Wilmington, Cal 
Wilmington, 
Calif 
Avon, Calif 


Santa Maria, 
Calif 
Los Angeles 


Edmonds, Wash 
Oceano, Calif 
Tacoma, Wash 








Sarnia, Ont 


Clarkson, Ont 
Clarkson, Ont 


Montreal 


Southern 
Alberta, Canada 
Sarnia, Ont 


Stettler, Atha 
Pincher Creek, 
Alta 
Winnipeg, 
Manitoba 
Millhaven, Ont 


Sarnia, Ont 


Montreal 
Saskatchewan 


Sarnia, Ont 
Maitland, Ont 
Sarnia, Ont 


Niagara Falls 
Imperoyal, N.S 
Imperoyal, N.S 
Sarnia 


Redwater, Ala 

Sarnia 

Sarnia 

Sarnia, Ont. 

Imperoyal, 
Canada (near 
Halifax) 


Montreal 


Fertilizer Pit 


Avhydrous Am- | 

monia 

Urea 

Ammonium Sul 

ale 

Urea Pit 
| Ammonia Pit 
Synthetic Latex 
| Fluorinated 
Hydrocarbons 
Tetrethy! Lead 
Sodium, Ethy! 

( hloride, T ri 
chlorethyene, 
Perchorethylene 
| Topping Unit 
i 
| Vacuum Unit 
Fluid Coking 
Unit 
Cat. Reformer 
Polyethylene 
PI 


Ammonia Pit 
Cat. Reformer 


Diethanolamine 
Regeneration, | 
| 
| 
} 
| 


Water-Re 
claiming 
Cat. Crker 


Urea Pit 

Cold Latex 
Ammonia Pit 
Nitric Acid Pit 
Kefinery 
Sulfurie Acid | 
fulfurie Acid 
Refinery | 
Refinery 

Refinery 


Deasphalter | 
Furfural Unit 


Fluid Coker 
'lydrodesulfur- 
izer 

Gas Pit 

Exp. Fluid Cat 
Cracking 

Sulfur Recovery 


Terminal; Lube 
Oil Blending — | 
T'wo Aaph. Stills 

Sulphur Recow 
Refinery 


—"—| 





Construction Box Score—Continued 


Probable 











Ref. Exp 


Cat. Reforming 
Desulfurization 
Crude bxp | 
Desulfurization 
CO Boiler 
Ammonium 
Nitrate 

Ine. Carbon 
Black Cap. 
Nat, Gaso. Pit 
Sulfur Recovery | 








Fertilizer Pit 


Ammonia Pit 
Iixp, Crude 
Unit, Cat 
Cracker, Plat- 
former 
Increase Cap 
Kefinery 


Anhydrous 
| 
} 


Ethanolamine 
Orlon Pit 
Anti-Knock 
Compound Pit 
Polyvinyl Geon 
LPG Pit 
Hydroformer 
Detergent Alky 
late 


Cas Processing 
y 


| 
| 
| 
| 
| 
| 


Expan. of Wax 
Vac 
Steam Boiler 
| Cat. Reformer 
Rebuild Exiat- 
ing Pit. inelud 
ing Fluid Cat. 
Cracker 
Reformer 


Cat 


plant under construction or expansion 


yr 
| 12 Mmef 


15,550 


155,000,000 Ib. 


225 tons 


600 tons 
200 ton 


10,000 bbls. 


10- 20,000 bbls. 


$650,000 
$1,800,000 


2,000,000 


| $18,500,000 


$9,000,000 
$2,200,000 


$7,000,000 
$10,000,000 
$1,000,000 


| $14,000,000 


7,000 bbls 


10 Mmef 


35,000,000 Ibe 


yr 


13,500 bbls 
41,625 bbls 


9,000 bbls 


$3,500,000 
$500,000 
$4,300,000 
$35,000,000 


$3,000,000 
$4,500,000 
$575,000 


7,200,000 
22,300,000 


$5, 100,000 





Engineering 
Under Constr 
Planning (Un- 
confirmed) 
Under Constr. 


Completing 
Engineering 


Planning 
Under Constr 


Under Constr 


Planning 


Engineering 
Planning 
Under Constr, 


Planning 
Under Constr 
Engineering 
Planning 


Under Constr 


Under Constr 
Under ( 


Under ( 
Under ( 


onstr 
onstr 
onetr 


Planning 


Early, 1957 
Karly, 1957 


Early, 1956 


Sept., 1956 
Mid, 1956 


Oct., 1956 


1956 

Mid 1956 

Karly 1957 
July, 1956 
Dec., 1956 
Mid 1957 

Late 1956 
Late, 1956 
July, 1956 


Oct., 1956 


June, 1956 


Early 1957 


PeTROLEUM 


Babeock-W ileox 


Texaco 


Esso 


Brown & Root 


REFINER 


Lummus 
Babeock-W ileox 


Cabot 


Mannix Gill 
Parsons 


Girdler (Canada 


Staff 


Catalytic 


McKee 
Foster Wheeler 
Foster Wheeler 


Fluor, Lmperial 


Babeock-W ileox 
Fluor; Imperial 
Foster Wheeler, 
Ltd 


Vol 


Daily Estimated | 
Capacity ‘ost Status | Completion | Licensor Engineering Contractor 
$3,000,000 Under Constr. | Mid-1066 | 
160 tons $12,000,000 Planning | Fluor Fluor 
| J 
110 tons 
140 tons | | 
100 tone Planning | 
200 tons Planning | 
$1,000,000 | Under Constr. | Fall 1956 
| Under Constr. | 4th Qtr., 1956 
| 
Under Constr. ist Qtr., 1957 
| 
| | 
10,000 bbls | $976,000 | ODM Cert. | 
| | | 
| 3500 bbls. | $100,000 | Under Constr. E&A | E&A 
| 6,000 bbls. $1,814,800 | ODM Certified 
| | | | | | 
3,000 bbls | $1,000,000 | Under Constr July, 1956 Standard (Ind.) | Parsons Parsons 
50,000,000 Ibe./ | | Planning 1957 
yt. } | | 
200 tons $12,000,000 Under Constr Nov., 1956 } Fish Chem. Hydrocarbon 
17,000 bbls. Under Constr. | Mid-1956 Sinclair-Bakers | Parsons-Staff Parsons 
$500,000 | Engineering Macco Macco 
| 
| | | | 
6,000 bbls | $2,000,000 Braun 
| | Engineering | Sept., 1956 | Montecatini Kellogg Kellogg 
| | Under Constr Sept., 1956 | BAA 
300 tons \ ia Mid- 1956 Kellogg Kellogg 
225 tone $12,800,000 Under Constr. | Mid-1956 C.& | C&l (Maceo) 
20-30,000 bbls $25-30,000,000 Planned Late 1957 
$57,070 | Engineering 
$283 500 ‘ 
,000 bbls $26,430,000 | ODM Approved Tears Tears 
20,000 bbls. Conmdering 
Planning | 
13,000 bbis. | Under Constr 2nd Qtr., 1956 Texaco Texaco 
25,000 bbls. | Under Constr. | 2nd Qtr., 1956 Staff Staff 
| | 
42,000 bbls. Bechtel Bechtel 
24,000 bbls Bechtel Bechtel 
| Under Constr 3rd Qtr., 1956 | 
| | Betchel | Bechtel 
| Bechetl Bechtel 
Under Constr. | 2nd Qtr, 1956 | Bechtel Bechtel 
$3,000,000 Complete Bechtei Bechtel 
100 tons $450,000 Under Constr. | | BAA 
42 tons | $575,000 Completing Girdler Bechtel 
15,000 bbls Under Constr 1957 UOP J. B, Gill | J. B. Gill 
25,000 bbls Under Constr 1956 
39.000 bbl. Under Constr 1957 
10,250 bbls. Engineering Karly 1957 | Atlantic ed — 
12,000 | engineering Karly, 1957 Aummus mm us 
30,000 Planning Early, 1958 | Atlantic Lummus Lummus 


Lummus 
Babcock-W ileo 
Catalytic 


Mannix Gill 
Parsons 


Girdler (Canada) 


Catalytu 


McKee 
Foster Wheeler 
Foster Wheeler 


Fluor 
Babcock -W lec 
Fluor 


Foster Wheeler 
Ltd 


Fluor 
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WE’VE 

LICKED THESE 
REFINERY PUMP 
PROBLEMS: 


Space 


NPSH 
Vibration 


The toughest problems in vertical process 
pumps have been licked in the Worthington 
OR. Vertical construction requires minimum 
NPSH and space. Smoothest performance is 
assured by proper and conservative design of 
all running parts and nozzle heads. The quiet 
performance and long operating life of the QR 
are unequaled 


1. Driver can be a vertical solid shaft motor, ver 
tical turbine, or right angle gear with shaft 
extension threaded and keyed for driver-half 
coupling 


Worthington rigid adjustable coupling. Spacer 
type shown furnished with mechanical seals to 


facilitate maintenance 


Available with mechanical seals or conventional 


box for packing with or without cooling 


Nozzle head and suction tank of fabricated steel 


a ai eel 


Flanged type bowls of high strength cast iron 


with enclosed iImpe llers and one piece shaft 


First Stage impeller and suction bell designed 
for NPSH requirements 


In every point of operating effi iency, the 
Worthington QR Vertical Process Pump has 
proven superior. lalk to your Worthington en 
gineer about your pump requirements. Worth- 
ington Corporation, A& SP-Pump Dept., Sec- 
tion C.6.2, Harrison, N. J, 


c4.2 


WORTHINGTON 


Fe | , es = 
OMIM ees Li. 


April, 1956—PrtTrRoLEUM 


For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 
(nleud Cheanenis 
Canada, Lid 
Kendal! Mefg. of 
Canada 


*MeColl-Frontenac 

Midiand Vet & 
acil ¢ Pet 

North Star Oil 


North west- Nitro 
Chemical 

Northwest Nitro 
Chemicals, Ltd 

Polymer Corp., Lid 


Polymer Corp., Ltd 


Quebee Ammonia 


*Kegent Refining 


"Shawinigan 


Chemical 
Shell (hl (Canada) 


*Shell (Canada 


Sherritt(iordor 
Mines, | td 

Burpass Petro 
Chemicals 

Wainwright 
& lefivers 


LATIN AMERICA 
Argentina 
Kaeo Hefinadors 
A.P.A 


Fabrica Argentina 
ran 
Cia de Petroleo de 
Amazonia 


Cla Braziliera de 
hatireno 
Petrobras 


Petrobras 


Petrobras 
Petrobras 
Colomb 
*& Colombian Petro 
leum Company 
Internationa) Petro 
leum (Colombia 
Ltd 
Cuba 
Kaso Standard 
Refinadora Cabai 
quan 
Bhell de Cuba 
The Texas Co 
Meaico 
emex 
emes 


*p 


w*Pemens 


*Pemex 


*Pemex 


*Pemex 


*Pemex 

Petroleos Mexicanos 
Netherlands Aatilles 
Lago O&'T 


N. V. Curacaoache 

Petro. Ind. Mij 
Panama 

*Standard (Calif,) 


Producer 
| 


Plant Site 
Vort Saskatche 
wan, Alta 
Toronto, Canada 


Kdmonton, Alta 
tettier, Alta 


rand Prairie, 
Alta 
ledicine Hat, 
Alta 
Medwine Hat, 
\l verta 

uriia, Ont 


arnia, Ont 


Montreal 


rt Credit, Ont 


hawinigan 
Falls, Quebec 
Montreal, Mant 


Ont 
Vort Saskatche 
wan, Alta 
carlorough, 
Ont 
lalmonton, 


Alta 


Hronte 


| Campana 


tan Nicholae 


Manaus 


Cubatao 


| 
(Cubsatao 


Cubatao 


North Brazil 
South Brazil 


Bareo Conces 


or 
Cartagena 


Havana 


Cabeigun, Cuba 


Havana 


| Santiago 


Arbol Grande 
Mexico City 


Pemex City 
Ciudad Madero 


Minatitlan 
alamanca 
Posa Rica 
Mata Redonda 
Aruba 


Curacao 


Colon 


Project 
Sulfuric Acid 
Pie 
Lub, Oi} Com 

pounding, pack 

aging & Distrit 

Pit 
latformer 
Crude Kefinery 


Re-Locate 
Refinery 
Phosphoric 
Pit 
Nitrogen Pit 


Aci 


Ethylene Pit 
.xpan 


Pit, Expansion 


Ammonia * 
Acid 80 t 
trogen 

tions 

Fluid Cat Crker 
Vacuum Distilla 
tion 
Gas Polymeriza 
tion 

ulfurie Acid 


Topping Expan 
Ilatformer 

H ydrodesul- 
furtzer 

Offsite Fael 
Refinery 

Avhytrous Am 
monia 
ulphonates 


Cap. Ine 


Lubricating O 
Pit 
Phenol Pit 


Refiner 


tyrene Mono 
mer Pit 
Auhydrous 


Ammonia 


Nitric Acid 
Ammonium 
Nitrate 
Fertilizer 
Ethylene Recov 


Refinery 
Refinery 


Gas Treating 
| Pu 
Refinery 


Ref. Exp 
Ref. Expan 


Refinery 
Refinery 


Ref. Mod 
Cat. Cracking 
Gas Concentra 
tion, HF Alky 
Poly 
merization 
Ethylene 
Sulfure 
Nat, Gaso, Pit 
Topping 
Cat. Cracking 
Gas Concentra 
tion; HF Al 
kylation; Pol 
merization 
Sulfure Plt 
Vacuum Distilla 
Clay 
Treating 
Grease Pit 
Cat, Cracker 
Topping Pit 
tefinery Mod 


lation 


thon 


Expand Distil 
lates Upgrading 


ww 
Feed Prep 


Refinery 


Construction Box Score-—Continued 


Daily 
Capacity 


100 tons 


3,300 bbls 
4,000 bole 


2500 bbls 


75 tons 


11,000 bbls 


| 6.000 bble 


7,500 bbls 


75 tons 


13,000 bbls 


375,000 bbla. a 
year 


5,000 bbis 


100 tonsa 


| 345 tone 


35 tons 


340 tons 
30,000,000 Ib 


yr 
25,000 bhis 


| 70,000 bbls 


| 2,000 bbls 


26,500 bbls 


135,000 bbls. 


25,000 bbls 
20,000 bbls 


16,000 bbls 


300 Mmef 
100,000 bbls 
16,000 bbls 


1,000 bbls 


25 tons 
12.000 bbls 


10,000 bbla 


120,000 bbls 


20,000 bbls 
33,000 bbls 


Estimated 
ast 


$1,000,000 


$900,000 
$2.0000,000 


$4.500,000 


$23,000,000 


$2,000,000 


$8,000,000 


$5,500,000 


$750,000 


$24,000,000 


$1,000,000 
$375,000 


$4,500,000 


$8,000,000 


$11,000,000 


$1,800,000 


$5,000,000 


$32,500,000 


$3,000,000 


$14,000,000 


$1,300,000 
$12,500,000 


$7,400,000 


$25,700,000 


$2,500,000 


$1,700,000 


$1,350,000 
$500,000 


$4,200,000 


$40,000,000 


Status 
Complete 


Considering 


Designing 

Under Conatr 
Under Constr 
1 


nder (onatr 


Under Constr 
Under Constr 


Engineering 


Engineering 


Planning 


Engineering 


Planued 
Under ¢ 
Planned 


onstr 


Under Constr 
(Considering 
Planned 


Under Constr 


Complete 


Cempleting 
Pl ' 
lanning 


Completing 


Engineering 


Under Constr 


Under Constr 


kngineering 


Studying 
Studying 


Under Constr 


Under Constr 


Planning 
Planning 


Under Constr 
Under Constr 


Completing 
Under Censtr 


Under Con 


Under Constr 


Under Constr 


Engineering 
Planning 

hLogineering 
Completing 


Planned 


Consider 


Probable 
C 


m pletion 


Licensor 


Engineering 





Indefinite 


Mid 
Mid 


157 


195¢ 
1956 
1056 


1456 


1956 


Farly, 1956 


Aug 


Fall, 


3rd Qtr., 


Nov., 


1056 


19546 


1056 


Karly, 1057 


Mid 1956 
Mid 1957 


Karly, 


Late 
Mid 


1956 


1957 


1956 


, 105t 


Mid 1957 
Kud, 1957 


1957 


UOP 


Koppers, 
Firestone 

Texaco Dev., 
Ammonia 
Casale 


Esso 


Easo- Phillips 
U.OP 


Phillips 


T'reco 


Kellogg 
Fluor 


Commercial 


Provon 
Chemico 


Procon 


Koppers 


Foster Wheeler 


Friedrich Uhde 
Kellcgg 
Foster Wheeler 
Hydrocarton, 
Hydro. M. 


Jechtel 


Jechtel 


Staff 


McKee 


Hudson 


8 & W. Badger 
Div 


Contracter 


(Lummus of 
Canada 
Treeo 


Kellogg 


Fluor 


Ford, Bacon & 
Davis, Kellogg 
Staff 


Canadian Geo 
eral Electric 
Girdler 


Procon 
Chemico 
Procen 


Fluor 


Montreal 
Koprers 


Foster Wheeler 
Staff 


Uhde, Staff 
Kellogg 
Foster Wheeler 


Bechtel 


Bechtel 


Staff 
Staff 


Staff 


Staff 


Staff 
Staff 


Badger Mig 


*® Natural gasoline plant under construction or expansor 


Construction Box Score Continued on Page 260 


258 PETROLEUM ReFriner—Vol. 35, No. 4 











Investigation of metal behavior in actual industrial en- 
vironments is facilitated by the installation of a heat- 
resistant, alloy test rack containing numerous metals and 


Here is such a test rack, installed for a dozen 
carburizing cycles in a pit-type, circular Hevi-Duty 


furnace at Benedict-Miller, Inc., Lyndhurst, N. J. 


alloys. 


Is performance at High Temperature Your problem? 
Perhaps INCO can help you 


Performance of a material at 1000°F. or above de- 
pends upon composition, structure, mechanical and 
other properties. 


But it is the interdependence of these properties 
that may determine optimum performance. 


INCO has tested many metals and alloys for high- 
temperature performance. In all sorts of plants, 
under actual operating conditions. 


The result? Thanks to test methods initiated by 
INco’s High Temperature Engineering Service, we 
have a fund of valuable information. It includes data 
on load-carrying capacity, corrosion rates, resis- 
tance to scaling and other relevant information on 
performance of materials tested at high tempera- 
tures ...in a wide variety of atmospheres. 


We will gladly help you find answers to your high- 


4», 


temperature difficulties in your own plant. Fill in 
the coupon for a High Temperature Work Sheet... 
on which you can easily outline your problem to us. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y 
Please send a High Temperature Work Sheet. 
Name 
Title 
Company 


Address 


67 Wall Street 


| CO. THE INTERNATIONAL NICKEL COMPANY, INC, siveitiay 


April, 1956—PrtrrRoLeuM Reriner 
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COMPANY 


Plant Site 


Project 





Estimated 


Construction Box Score-——Continued 


Status 


Probable 
Completion 


Licensor 


Engineering 






Coatracter 








Pers 
Fertiza Limitada 
Helios, 8.A. 
Helios, B.A 


Puerte Kico 
Gonsalez Chemical 
Venewuele 
& *Mene Grande 
Creole 
Cia Bhell de 
Venenuela 
Cia Shell de 
Venezuela 


Cia Bhell de Venezuela 


“Shell (Venezuela) 


Creole Pet. Corp 


Richmond Exploration 


Venezuelan Govern 
ment 

Venesuela Gulf 

*Venesuela Gulf 


BUROPE AND 
APRICA 
Belgium 


Kaeo 
Petrochim 


*Kaf Belge de Petroles 


Denmark 

Moeller 
Favpt 

*Fgyptian Govern 
ment 


AP 


Hayptian Governmen' 


Peru 
San Andres 
Ban Andres 


Guanica 
an Joaquin 
Cardona 


Cardon 


Cardon 
Cardon 
Amuay Vay 


Maracaibo 
Puerto La Crus 


| Puerto La Cruz 


Puerto La Crus 


Antwerp 
Antwerp 


Antwerp 


Copenhagen 


bad an | 
Berry Wiggine & Co., | 


Beuth Bastern Gas 
Hoard 

British Petroleum 

British Petroleum 

*British Petroleum 


Kaso Petroleum Co 


Hedon Chemicals 
Imperial Chemicals 
Imperial Chemical 
Industries 
Imperial Chemical 
Industries 
Imperial (hemiecal 
ndustriea 
Imperial Chemical 
Industries 
Monsanto Chemicals 
Monsanto Chemicals 


*Philblack 


Shell Chemical 
*Shell Chemical 


Vacuum Oil 
‘inland 
Neste Oy Corp 


France 
Antar Petroles 
de l'Atlantic 
Comp. de Kafflinage 
Bhell Herre 
Comp. Francaise de 
Kaffinage 
*Comp Francaise de 
Raflinage 
Kaso Standard 
*Franoolor 


*Naphtachimiec 

Pechiney 

*Potanse et Engrais 
Chimiques 

Societe du Caoutch 
oue Buty! 

Caltex 8.D.F 

tr 


“Societe Francase 
des Petroles KP 


200 





Suez 


Cairo 
Weaste Ref, 

Manchester 
lale of Grain 
Kent 


Kent 
Kent 


Fawley 


Hedon, Yorks 
Hillingsham 
Billingsham 
Wilton 
Wilton 
Wilton 


Hritain 


| Britain 


Avonmouth 


Kasex 
Shell Haven 


| Coryton 


Turku, Finland 


Donges 

Petit Couronne 
Gonfreville 
Provence 


Port Jerome 
France 


Lavera 
Mt. Auban 


Grand Couronne 
Le Havre 


Ambes 


Dunkirk 


Fertilizer Pit. 
Fertilizer Pit 
Lube Oil; As- 
phalt Refinery 


| Ammonia 


Gasoline Pit 


Cat. Crker 


| Polymerization; 


reater, Feed 
Preparation 
Feed Prep. 


Distillation 
Alkylation 
Pipe Bull 
Asphalt Pit 
Petrochemical 
Pit 


V iwi reaker 
Fluid Catalytic 
Cracking 


Exp. Ref 
Ethylene Oxide, 
Ethylene Glycol 
Cat. Reformer 
Desulfurization 


Refinery 


Kerosine Rig 
Power Pit 
Auxiliaries 
Distillation; 
Lube Oil 
Vapor Reoc very 
Topping 


Extension to 
Refinery 
Oil Gasification 


Hydrofiner 
Alkylation Pit 
Distillation Unit 
Cet. Reformer 
Therma! Re 
forming 
Refiuery Expan 
Including 
Hydroforming 
Hydrofining 
Vinyl Acetate 
Ammonia Pit. 
Aleohols 


Chemical Pit 


Butediene Sepa 

ration Plt 

Extension of 
‘racker 

Add Polystyrene 

Styrene-Buta- 

dienne Copoly 

mer Pit 


| Carbon Black 


Pit 
Alkyl Benzene 
Ammonia; 
Nitrie Acid 
Fertilizer 
Sovaformer 


Refinery 


Cat. Reformer 


Cat, Crker 
eed Prep 
Refinery Expan 


Desulfuriza tion 


Cat, Cracker 
Maleie-Anhy 
dride 

Ethylene Oxide 
Perchlorethy 
lene Pit 
Ammonia 


Synthetic Rub 
ber Pit 

Cat. Crker 
Vacuum Unit 
Poly Plt 


Bitumen Pit 


% Natural gasoline plant under construction of expansion 


130,000 tons 
60,000 tons lube 


oil; 10,000 tons 


Asphalt/yr 


125 tons 


33,000 bbls 


66,000 bbls. 
80,000 bbls 
1,400 bbls 


100,000 bbls. 
10,000 bbls 


14.000 bble 
8,000 bbls 


5,000 bbls 


20,000 bbls 


10,000 bbls 
500 bbls 
15 Mmef 


8000 bbls 


| 2,600 bbls 


80,000 bbls 
10,000 bbls 
135,000 bbls 


15,000 bbls 
12,000 bbls 


200 tons 
140,000 tona/yr 


30 tons 
6/7000 ton/yr 


1250,000 tona/ 
yr 


4,000 tona/yr 


85 tons 


20,000 tons/yr 
75,000 tons/yr 


14,000 bbls 


10,800 bbls 


12,000 bbls 
28,000 bbls 


10,000 bbls 


20,000 tona/yr 


4,600 bbls 
6,300 bbis 
540 bbis 
Product) 
500-700 tons 


$8,000,000 


$12,250,000 


$2,200,000 


$20,600,000 


$10,800,000 
$4,000,000 


$%,000,000 


$11,500,000 


$180,000 
$2,100,000 


$6,000,000 


$3,000,000 


$18,000,000 


$14,300,000 


$14,000,000 


$3,500,000 
$18,500,000 
$12,500,000 


$17,500,000 


$11,000,000 


Planning 
Planning 
Under Constr 


Under Constr 
Planning 
Planned 


Planning 


Planning 
Projected 
hogioeering 
Under Constr 
Planning 
| (Uneonfirmed) 

Under Constr 
Under Constr 


Under Constr 
hogineering 


Engineering 
Engineering 


Planning 


Completing 
Planning 
Under Constr 
Planning 


Planning 
Under Constr. 


Under Constr 


Under Constr 


Planning 
Planning 
Planning 
Planning 
Planning 


Under Conatr 
and Planned 


Under Constr 


Planning 
Engineering 


Design 

Under Constr 

Under Conate 
| Planned 

Under Constr 


Complete 
Planning 


Planning 
Under Constr 


Planning 


Engineering 
Under Constr. 


Under Constr. 


Planning 
b-ngineering 


Engineering 
Planning 


Planning 
Under Constr 
Under Constr 


Under Constr 


Under Constr 


Early 1956 


Late 1956 


Oect., 1957 


1956 


2nd Qtr., 1957 
August 1956 


1956 


2nd Qtr., 1956 


Late 1956 


April, 1956 
1958 


Sept., 1956 


June, 1957 
Sept., 1956 


1958 


1957 
1958 
1958 
1958 
1958 


1956-5 


) 


End, 1956 


1956 


3rd Qtr., 1956 


1956 
1958 


July, 1956 


Mid 1956 
1956 
Mid, 1956 


Karly 1957 


1957 


Mid 1958 
1957 
1957 


1957 


1956 


Texaco 


8D 


Sinclair-Baker 
Sincleir-Baker 


Texaco 


Atlantic, Soc 
Mob., Calif. 
Res 


Houdry, U.O.P 


sD 


SD¢ 
SDC 


Montecatini 


Hydrocarbon 


Lummus 


H.W.P. 


8 & W Badger 
div 


| Foster Wheeler | 


Montecatini 


Gulf 
Kellogg 


KIC 
KIC 


Uhde 


Lummus 


| H.W.P. 


Power Gas 


KIC 


i) 


Imperial 
Sta 


| § & W Badger 


Jiv 


H.W.P 


Staff and 
Kellogg 
Staff 


bE. B. Badger 


Bechtel 


Hydrocarbon, 
Hydro M 


8 & W Badger 


| Kellogg 


KIC 


SDC 


Kit 


Lummus 
Foster Wheeler 


Lummus 


Foster Wheeler 


Vengref 
Kellogg 


KIC 
KIC 


Uhde 


Lummus 


H.W.P. 
Power Gas 


KIC 


Foster Wheeler 


Imperial 


E. B. Badger & 
Sons, Lid 


KIC 
Staff 


E. B. Badger 


Bechtel 


Staff 


KIC 
KI¢ 


KI¢ 


Lummus 
Lummus 
Lummus 
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storage terminal 


PM ge Sg 


# cada 


A LARGE NATURAL GAS COMPANY IN TEXAS uses old salt domes as their new underground 
Rockwood Ball Valves are shown on the tanks used for receiving 
from the wells and loading in trucks or tank cars. 


You load sixteen tons 
and what do you get? 


... trouble-free service with Rockwood Ball Valves 


It’s a fact! Whether you load six- 
teen tons or sixty thousand gallons a 
day -— you'll get trouble-free service 
with Rockwood Ball Valves. 

That’s not a boast it’s a descrip- 
tion. A description of how Rock- 
wood Ball Valves operate. And 
there are four good reasons for it. 
Full Round Flow no change in 

shape or volume of fluid stream 

no turbulence. 
Quick Opening and Closing 
quarter-turn needed. 


only a 


Longer Wear-Resistance chrome 
plated bronze ball withstands 
abrasion, pitting and scratching. 


Leakproof Seal pressure of fluid 
automatically positions ball 
against seat to form tight seal. 


These are the features you want in 
a valve these are the features 
you'll find only in Rockwood Ball 
Valves. 

Send the coupon below for com- 
plete information. Rockwood Ball 


ROCKWOOD BALL VALVES 


FULL, R 


PETROLEUM REFINER 


April, 1956 


FLOW 


Valves come in all pipe sizes. Tested 
and listed by Underwriters’ Labora- 
tories, Inc. Distributors in all princi- 
pal industrial areas. 


5 
LS 


och 


ROCKWOOD SPRINKLER COMPANY 
791 Harlow Street 
Worcester 5, Massachusetts 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves 
Name 

Title 

Company 

Street 


City Zone State 


For more data on advertised products, use Readers’ Service Cards, last page 



















Project 





Polyethylene 


COMPANY Plant Site 
*Hociete Khone France 
Poulence 
Wert Germany 
Hritish Petroleum Hamburg | Hydrofiner 


Chemiache Werke 
Huels, AG 
Deytache Shell 


Kaso 

Katablinsements 
Kuhlmann 

Kali Chemie Co 


Koble-Oil Chemie 
*Hubhrbau 
*Socony Mobil 


Greece 
Greek Government 


Ireland 
rie Government 
Faso Petr. (Lreland 
Caltex (Ireland) 
Irish Shell 
Italy 
Ente Nazionale 
Indrocarbuni 


Asienda Generale | 
Italiana Petroli 
Golfo Industria 
Petrolifera 8.P.A. | 
Purfiva Italiana, 
Purifina Italiana 
Bhell Italiana 
Bocieta Per Arioni 
Raffineria 
Olli Minerali 
(BAKRPOM) 


BAKOM 


Netherlands 
Caltes Petroleum 


Mekog 


Nederlandsche Dow 
Maatachappi} N.V 

N. V. de Bataaslache 
Pet. Maatachapypij 

N. V. de Bataalache 
Pet. Maatachappi, 


Norway 
*Btandard (N.J.) 
Portuguese W. Africa 
Petrofina 

Scotland 
British Hydrocarbon 

Chemicals 


Spain 
Rafineria de Petro 
eon de Kacombreran| 


B.A 
Swedea 
Johnson Line 
fieste 
BPA. Teenieo In 


dustriale Aquila 
urkey 
Badische Anilin and 
Soda Fabrik 


w Turkish Governm't 

Turkiye Petrollert AO 
Union of South Africa 
Caltex (Africa) 


Union Petrol Re 
finery, Ltd 
Todesiovie 
Yugoslavia Govern 
ment 


NEAR EAST 
Bahram 
*Bahrain Petroleum 
Iraq 
[ray Government 
Jordan 


Jordanian Reconstr 
tion Couneil 
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West Germany 


Hamburg 


} ¢ ologne 


Neinberg 


Gelsenkirchen 
Mulheim 
Bremen 


Vireaus 


Whitegate 


Ravenna 


Venice 


| Gaeta, Italy 


Genoa 

Milan 

Valermo 

San Martino di 
Treeate (No 
vara) 


Kavenna 


| Pernia 


Velsen-Ymuiden 
Rotterdam 
Pernis 


Pernia 


| Oslo Fjord 


Luanda 


Grangemouth 


Escombreas 


Gothenburg 


Irieste 


Kutefia 


Istanbul 
Hatman 


Durban 


Johannesburg 


Sisak 


Bahrain 
Iraq 


Mafrak 


Synthetic Rub- 
her Pit 
Gas-Oil Desul 
furization 
Refinery 
Ammonia Pt 


Bead Catalyst 
"lt 


Polyethylene 
Refinery 

H ydrodesulfuri 
vation 


Nefinery ) 
Refinery 


Butadiene Pit 


Copolymer Pit 

Ammonia; 
Fertilizers 

Platformer 

New Refinery | 

Platformer 

Distillation Unit 

Kefinery 

Cat. Crker 


Vacuum Unit 


| Poly. Pit 


| Gas-Separating 


| Ethanol, Ethy 





Iso-Plus Houdri 
former 


Platformer 
Desulfurization 
Nitrigen 
Fertilizer 
Processing Pit 
Syn. Glycerine 


Vacuum Still 


Cat, Crker 
Refinery 
Refinery 


Additional 
Cracking 


lene, Tetra 
propylene 
Hutadiene 


Refinery Expan 
Platformer 


Refinery 


Cat. Cracking 
Cat, Poly 


Ammonium 
Sulfate 
Sulfuric, 
Acid 
Nat. Gaso. Pit 

Refinery 


Nitric 


Blending Lube 
Ph 
Refinery 


Topping; Cat 
Cracker 


Platformer 


Lube Oi Pit 


Refinery 





#® Natural gasoline plant under construction or expansion 


Construction Box 


Estimated 
Cost 


Daily 
Capacity 








5250 bbls 
30,000 t/y $24,000,000 


8,000 bbls 


60 tons 


24,000 ton/yr 
5,000 bbls 
5,500 bbls 


20,000 bbls $15,000,000 


30,000 tons a yr 

Rubber 
350,000 tons a 
year 


75,000,000 


1,750 bbis 
15,000 bbls, 


1,000 bbls 
15,000 bbls. 
20,000 bbls 
2,880 bbis 


$550,000 


5,150 bbls 
315 bbls 


1000 bbls 


7,000 bbls. 


4,000 bbls 


$9,000,000 


$7,000,000 


66,000 bble 


33,000 bbls 


$13,000,000 


160,000 bbls 
8,000 bbls 


2,500 bbls 


3,300 bhile 
1,400 bbls 


60,000 tona/yr 
$20,000,000 
50,000 ton/yr 


6,950 bbls $10,000,000 
$600,000 
$20,000,000 

7,500 bbia $12,000,000 


10,000 bbls 
25,000 ton/yr 


$7,500,000 





Score—Continued 


Status 


Engineering 






Contractor 





Engineering 
Planning 
Considering 
Prejected 


Planning 
Under Constr 


Licensed 


Planning 
Planning 





Negotiating 


Under Constr 


Under Constr 


Complete 


| Completing 


Planning 
Planning 
Complete 
Complete 


Complete 


Under Constr 


Under Constr 


Under Constr 


| Planning 


Planned 
Under Constr 


Engineering 


Under Constr 
Negotiating 
Planning 
Planning 
Planning 


Planning 


Planning 
Under Constr 
Under Constr 
Planned 


Under Constr 


| Under Constr 


Planning 


Planning 
Complete 


Complete 


Projected 


Complete 


Planning 


Planned 


Probable ; 
Completion Licensor 

SDC 

1956 
Esso R&E; 
Houdry 

4th Qtr., 1956 

Spring, 1956 Texaco 
Soc.-Vae 

Jan., 1957 Atlantic 

1957 

1957 

| 1957 
| 

Spring, 1956 0.0.P 
U.O.P 
C.R.C 

June, 1956 Houdry 

1957 U.O.P 

1057 U.O.P., Union 

Late 1957 


3rd Qtr., 1956 


Shell Chem 


1956 UOP 
1957 
1957 UOP 
oc.-Vae 
U.O.P 
1958 
Kellog 


1957 


Cat. Constr 


Kuhlmann 


Braun 


Hydrocarbon 


Union Carbide 
Carhon 
Phillips Petro 
leum 


Teenider 


CTL. 


U.O.P., E. B 
Radger, Ltd 
SAW Badger 


Foster Wheeler 


Houdry; 


Lummus 
Lummua, Ltd 


Lummus, 


arsons 


S&W Badger 
Div., EB 
Badger, Ltd 


S&4W Badger 
Div 

A&W Badger 
Div 

AW Badger 
Div 

KI¢ 

U.O.P., Foster 


Wheeler 


Staff 


Ry off 
Staff 


Parsons 


Foster Wheeler 


Foster- Wheeler 


Kuhlmann 


Braun 


Hydro. M, 
Krupp, Stahl 
union, Stabl 
bau 


Brown-Root 


Brown-Root 


C.T.LP 


S&W Badger 
div 

S4&W Badger 
Div 

S4&W Badger 
iv 

sreda 


Lummus-Werk 
sp oor 
Lummus- Werk 
spoor 


E.B 
Ltd 
Kk. B 
Ltd 
E. 8. Badger, 
Ltd 


Badger, 


Badger, 


KIC 


Foster Wheeler 
Foster Wheeler 


Staff 


Staff 
Staff 


Parsons 


Foster Wheeler 


F oster-W heeler 
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PRODUCT PROTECTION 


as you've never known it... 


with the new GILBARCO AUTOMATIC SAMPLER 


Truly representative samples are 
the first requisite for precision 
quality control. Such samples are 
now attainable with this compact, 
completely automatic Sampler. 
Electronically controlled and mag- 
netically powered, it can take 
as many as 300 increments per 
minute for the greatest possible 


accuracy. 


TAKE ADVANTAGE OF THESE IMPORTANT FEATURES 


@ No packing glands, no leakage 

@ No electric motor or mechanical switches 

@ Easy to install and service 

@ LOW initial cost... LOW maintenance cost 

@ Samples proportional to time or flow 

@ Explosion proof... no pressure relief valves needed 
@ Frequency range from 20 to 300 cycles per minute 


@ No hold-up time from pipe line to sample receiver, because 


a portion of the stream is bypassed through the sampler. Gilbert & Barker Mfg. Co., 
West Springfield, Mass. 


Get full particulars on the New Automatic Sampler Toronto, Coneda 
before you buy any other unit. 


April, 1956 PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 










COMPANY 


Kuwait 
*Kuwait Oi 




















Saudi Arabia 
Arabian American 
Aratnan American 

Oi Co 
Baudi Arabian 
Government 






































Syria 
Byrian Government 











PAR HAST 
Burma 
*Burmah Oi) 
*Burmah Oil 

















Ceylon 
Bhell of Ceylon 
ndia 
Agam Oil 
*Burmah-Shell 
































Caltes Gil Refining 
(India) Lid 

Dow et al 

Indian Gov't 

Indian Government 









































Standard Vacuum 











Japan 
Idemiteu Kosan Co 
Mitsubishi Oi) Co., 

Ltd 

















*Nihon Gas Kagaku 
Kogyo 














*Nippon Petroleum 
Refining 

*Nippon Petroleum 
Refining 

*Nippon Petro 
chemicals 

Showa Vil Company 

Showa Oil Company 

Korea 
K orean Government 


















































Sumatra 
8 tandard-Vacuum 


























Formosa 
Yhinese Petroleum 
Corp 























Taiwan Fortiliser, 


4 




















AUSTRALASIA 
Australia 
*Bitumen & Oil 
Refineries 
*Bitumen & Oil 
Refineries 


























BStandard-Vacuum 
Phillipine Island» 

Bhell (Philippines) 

Standard-Vacuum 




















NOTE 

















er 


€. B. Badger Pt 
Garnes—W ™M 
Bechtel 


















































Buckner—F. 3 
¥ —Calit 
{ 
























CB 
Chiyoda 














c. 41 


























Censd. Eng —Co 
Craig-A. F 
cC.T..P 

oaz 














Dresser 














aaa 





Bechtel C 
ue 





Plant Site 


Project 


Daily 
Capacity 





Estimated 
Cos 





Mina Al Ahmadi 


tas Taoura 
Kas Tanura 


Saudi Arabia 


| Home 


| Syriam 
| Chauk 


| Hendola 









* First appearance in tabulation 






emical Process, 
& |—Chieage Bridge & tron Co 
Chiyoda Chemical Engineering & Construction 


Avsam 
Bombay 


Visakhapatoam 
Homtray 
havnagar 
Iidia 

Bombay 
Tokuyama 
Tokyo 


Niigata 
Yokohama 


Kudamateu 


lokuyama 
Tokuyama 


Chung-ju 


Palembang 


Kaohsiung 


Nankong 


Sydney 


Queensland 


Altona 


Manila 
Manila 


Armistead—George Armistead & Co 
Allantio—Atlantic Ref, C 
Austin—Austin Co 

Mig —Gadger Manufacturin 
Badger Lid —E. B Badger 
—Eé. 68 
arnes Co 
orp 


Beck—HWH yc eck 
Blaw-Knox—Blaw- Knox Co 
Graun—C. F. Braun Co 


ine 


Ehrhart & Arthur, ine, 


| Crude Unit 





| 


| Platformer 


Two Distilla 
tion Units 


Asphalt Pit 
Hydrofiner 


Ammonium 
Sulfate Pit 


Refinery 


Refinery 
Auxilary | oo 


Refinery 


Refinery 

Cat. Reformer 
Edeleanu Pit 
Kefinery 


Polystyrene Pit 
Refinery 

Synthetic 
Petroleum Pit 
Cat. Polymeri- 
zation 


Refinery 
Vac. Dist. Unit 


Urea 

Ammonia 
Ammonia Sulfate 
Topping Unit 


Isopropy! Al- 
cohol; Acetone 
Refining Fae 
Petrochemicals 


Urea Pit. 


Cat. Cracker 

Polymerization 

Revamp Existing 
Pi 


Thermofor Cat 
Crker. 

Cat. Reformer 

Ammonia Pit. 
to Produce 
Urea 


Crude Unit 
Crude Unit 


Desulfurization 
Alkylation Unit 


Refinery 
Refinery 





t Added capacity 


Co 


td 
Chemical & tndustrial Corp. 
lidated Engineering Company 


Sone Ltd 
Badger & Sons Pty., Ltd 


Breda—Greda Electromaconia Locemotive 
Brown & Root-—Brown & Rost Construction Co 
Buckner Corp 


ornia Research Corp. 


—Compagnia Tecnica industria Petroli 
~Day & Zimmerman 
Delta—Delta Engineering Corp 
Dresser Engineering Corp 
Eharco—Eensco Services 


80,000 bbls 
each 


1,250 bbis 
15,000 bbls. 


400,000 Metric 

tons/yr. Plus 
500 Tons Dry 
lee 


12,000 bbls 


6,700 bbls 
7,000 bbla 
13,500 bbts 


2,700 ton/yr 


| 30,000 bile 


6,000 bbls 


350 bbls 


18,000 bbls 


2,000 bbls 
905 tons 
100 tons 
200 tons 
20,000 bbla 


15,000 bbls. 


30,000 bbis 


185 tons 


11,000 bbls, 
1,200 bbis. 


10,000 bbls 


3,100 bbls 
260 tons 


9,000 bbls. 


5,000 bbls. 
1,500 bbls 
400 bbls. 
1,700 bbls. 


21,000 bbls 


$4,100,000 


| 
| $3,000,000 


$40,000,000 


$42,000,000 


| $16,000,000 


) 
$2,100,000 


$39,000,000 


25,000,000 


| 
20,000,000 


$18,000,000 


$35,000,000 
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Status 








Engineering 


Planning 
Under Constr 


Proposed 


Considering 


Under Constr 
Under Constr 
Planning 
Considering 
Projected 
Projected 
Under Constr 
Engineering 
Considering 


Planning 


Under Constr 


Planning 


Engineering 
Under Constr 
Under Constr 
Engineering 


Planning 
Planning 


Under Constr 


Planning 


Under Constr. 


omplete 


Under Constr. 


nder Constr 


nder Constr. 
nder Constr. 


I 

l 

Under Constr 
Under ( 


Negotiating 
Negotiating 


Esso—Esso Research and Engineering Co 
Edeieanu—Edeteanu Geseliscenalt MB. 


Etabadger 


FaCc— 


Ferguson—h. A 


S$ A.—Etablissement 
arnsworth & Chambers Co., 
Ferguson Co 


ine 


Fish—The Fish Engineering Corp 
Fluor—Fiuer Corp 
Foster Wheeter—Foster Wheeler Corp 


Gas Plant Constr.—Gasoline Plant Const. Corp 


Girdler—The Girdler Co 


Girdier (Canada)—Girdler Corp 


Grafl—Grafl Engineering & Equipment 
Graver—Graver Censtruction Co 

Grebe & Doremus—Grebe & Doremus Process Co 
Gutte-Hutte—Gutehoff nungshuette 


Hercules—Hercules Powder Co 


Hudson—Hudson Engineering Corp 


H.W.P.—Head Wrightson 
Hydrocarbon—Hydrocarbon Research 
Hydro M—Hydrocarbon Mineraloe! G.m.b.H 
Hydro E—Hydrocarbon Engineering $.A.R.L 
Kaiser—Kaiser Engineers 


Process 


Ltd 
ine 


Kellogo—The M. W. Kellogg Co 
Kellogo P A—Kellogg Pan American 
KIC—Kellogg International Corp 
Kooh—Koch Engineering Company 
Koppers—Koppers Co., Inc 
Lummus—The Lummus Co 


Macco 
Mannix 


—Maceo Corp 
Gill—Mannix 
McKee—Arthur G. McKee Co 


Gill 


Ltd 


M.C & S—Merritt-Chapman & Scott Corp 


onstr. 


Badger, 8.A 


Probable 
Completion Licenser Engineering Contractor 
1957 S&W Badger Sechte 
Div., E. B 
Badger ; Bechtel 
1956 
Spring, 1957 sso Lummus Lummus 
3rd Qtr., 1956 
3rd Qtr., 1956 Edeleanu 
Karly 1957 Lummues Lummus, CB&l 
Fonter Wheeler 
sechtel Bechtel 
1956 Calif. Res. Hydroearhon Foster Wheeler 
Spring, 1957 Chemico Chemico 
Spring, 1957 Chemico Chemico 
Late 1957 Chemico Chemico 
1956 | Staff 
| 
1956 Staff 
1956 S&W Badger, 


June, 1957 


2nd Qtr., 1956 


a 


Spring, 1957 | 


1956 


1957 
1957 
1957 


Aug., 1956 


of Canada, Ltd 


Div 


Vulean, Inventa,| Hydrocarbon Hydrocarbon 


Texaco, Hydro 


carbon 
| Foster-Wheeler Kimter-Wheeler 
| Foster-Wheeler | Foster-Wheeler 
Foster-W heeler F oster-W heeler 
Soc.- Vac. Fluor Fluor 


| 
| Atlantic 
Vulcan, Inventa 


Blaw-Knox 


Nlaw-Knos 
Hydrocarbon ff 


Sta! 


Kellogg KIC 


Oisen—O. L. Olsen 
P. A. HydroRes—Pan-American Hydrocarbon Research 


Ce 
Parker—Parker, Steffens & Pearce 
Parsons—The Raiph M. Parsons Co 
Phillios—Phillips Petroleum Co 
Power Gas—Power Gas Corp., Ltd 
Pritenard—J. H. Pritchard Co 
Procon—Procon, ine 
Quaker—Quaker Vailey Constructors 
R ii—Russell Engineering Corp 
Rust—Rust Engr. Co 
SD—Scientific Design 
S & B—Singmaster & Breyer Separator-Nobel Co 
Sec. Mob —Socony-Mobil Oil Co 





Southwestern—Southwestern Constr. Co 
Sohio—Standard Oil Co. of Ohio 
Stearns-Roger—Stearns- Roger Mig. Co 


Suniand—Suntand Refining Co 
8S & W Badger Div.—Stone & Webster Engineering Corp 
Badger Process Div 

S & W Canada Ltd.—Stone & Webster Canada Ltd 
Southwestern Engineering Co 

—Tears Engineers 

Tecnider—Teenica tdrocarburie Derivati 

Tellepsen—-Tellepsen Construction Co 

Texaco Dev —Texaco Development Corp 

Texaco—The Texas Co 

Texas Natural—Texas Natural G 

Treco—Refinery Engineering Co 

U.0.P.—Universal Oil Products Co 

Vucan—Vulcan Engineering Div 

4, G. White—J. G. White Eng. Corp 


asoline Corp 
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ia from GARLOCK... 
MECHANIPAK* SEALS 


Cutaway photo of Garlock Unitary 
Seal Type AA51B-23. Yellow shad- 
ing indicates liquid being sealed, 


& One Piece Assembly » Quick, easy installation 


. Pre-set at factory >» Maintenance-free life 


Save installation time, eliminate maintenance costs with Garlock’s 
new Unitary Mechanipak Seals for process pumps! 

The entire unit, including sleeve and gland, is furnished completely 
assembled. The seal is pre-set at the factory—no on-the-job adjust- 
ments are needed. The external lock and drive is readily accessible— 
eliminates set-screw drive 

Get all the facts today! Phone your Garlock representative or write 
for new Folder AD-151. 


The Garlock Packing Company, Palmyra, New York 


Sales Offices and Warehouses: Laltimore, Hirmingham, Hoston, Luffalo, 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles 
New Orleans, New York City, Palmyra (N. Y Philadelphia, Pittsburgh 
Portland (Oregon), Salt Lake City, San Francisco, St. Louis, Seattle 
Spokane, Tulsa 

in Canada: The Garlock Packing Company of Canada Lid Toronto, Ont 


Typical refinery process pump for which 
Garlock Unitary Seals are designed. — 


“Registered Trademark 
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As Management Sees It... 





New Look at Free World Expansion 





Since October, PETROLEUM RE- 
FINER has been reporting on what some 
of the leading refining companies are doing 


s In the past nine years U. S. refining to meet the sharp increase in demand for 


petroleum products. This month, attention 


capacity has jumped 42 percent from 5.8 to 8.3 million | & focused on the detribation of sew sof 
° e ing capacity, showing the location of post- 
barrels a day. Present capacity is nearly 30 percent | «2 construction, country by country. Next 
" e month, another company wt ye taken up 
more than all of the Free World combined. 

‘ & ny >, 4 e y ( ee 

® Rest of Free World reports spectacular eee recs Some years She 5 
_ os i 2 world outside North America has in- 
166 percent or 4 million barrels-a-day increase in creased its refining capacity 160 per- 

capacity. Present capacity is 6.4 million barrels a day | °*t or nearly 4 million barrels a day 
. enne Present free world refining ca- 
with another million barrels on the way. pacity: 64 million barrels a day. Ma- 
jor projects under construction or to 








be undertaken will add another mil- 





lion barrels of capacity 
The capacity increase in North 


America has not been as spectaculat 
TABLE 1 


Free World Excluding North America: Total Additional Refining Capacity—Under 
Construction or Projects 


for two reasons—U, S. consumption 
has not increased as rapidly as the 
rest of the free world, and it relies on 
(Capacity Figures in Thousands of Barrels Per Day) s , . 
substantial imports of fuel oil 
Probable Even 80, operable refining capac ity 
Completion For Later | Pending in the U. S, rose from 5.8 million bar- 
in 1956 Completion Projects Total rels a day in 1947 to 8.3 million bar- 
NEW CAPACITY TO BE rels by the end of September, 1955 

BUILT IN: a 42 percent increase. U, S. refiners 

Middle East vr 


Caribbean Area osee koa : ; 
Mexico ae day by September of this year, nearly 





expect to reach 8.6 million barrels a 


Total Preducine/Expertine 30 percent more than the rest of the 
free world combind. 

In Canada, refining capacity has 
Europe grown from about 200,000 barrels a 
Australia Raina Spi day in 1947 to nearly 600,000 barrels 
Hawaii see cece today—a 200 percent increase 

These figures are the result of a 
comprehensive world-wide survey 
conducted by Britain’s Petroleum 
Press Service. The satistics have been 
converted from metric tons to barrels 


NEW CAPACITY TO BE a day by using a factor of 7.5 barrels 
BUILT FOR: to the metric ton. 
Private Enterprise 765 
Governments and Government- | Abadan Shutdown—-According to 
owned Entities 15 180 : ; 
Mixed Entities ee Boe il 38 the report, one important influence 


on the pace of refinery construction 
was the sudden end of exports from 


: : the 500,000-barrel-a-day Abadan re- 
(a) Based on details shown in Tables II and III but excluding three projects 


: - J ; finery in mid-1951 and its return to 
whose planned throughput capacity has not been disclosed; (b) Excluding ; 3 ae an 
producing/exporting territories; these are included in preceding part of Table. operations late in 1954. Throughput 


Grand Total 593 212 | 983 
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Your motor fuel will not hold its full measure of 
pep_without 


Blend WARREN NATURAL GASOLINE with your present 
high quality motor fuel to give it superior perform- 
ance after it reaches your customers’ fuel tanks! 


TULSA, OKLAHOMA «+ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, (HOUSTON) TEXAS; SAN PEDRO, CALIF. 








As Management Sees It... 





was back up to 148,000 barrels a day 
in 1955, and is expected to hit 260,- 
000 barrels by the end of 1957, 


TABLE 2 


Despite the boom in the U. S. 
Western Europe and its accompany- 
ing increase in the demand for petro- 


and 


Free World Excluding North America: Major New Refineries Under Construction or 


Projects at January 1, 1956 


Capacity 
Figures in 
Thousands 
of Barrels 

Per Day 


Probable 
Completion of 
Distillation 
Facilities 





UNDER CONSTRUCTION AND 
FIRM PROJECTS 
. Oil Producing/Exporting Areas: 
Caribbean Area: 
Colombia, Cartagena (Intercol) 
Mexico: 
Guaymas, West Coast (Pemex)*........... 


. European Area: 
Sweden: 
Gothenburg (Axel Johnson & Co.)......... 
Finland: 
Tupavuori (Neste O/Y)* 
Spain: 
Puertollano (INI)* 
Greece: 
Aspropyrgos near Athens (Govt.)* 


. Other Territories: 
India: 
Vizagapatam (Caltex) 
Burma: 
Syriam, near Rangoon (Burmah Oil Co.) 
(1954)+ 
Australia: 
Kurnell near Sydney (Caltex) 
Hawaii: 
Honolulu (California Standard) 
Angola: 
Luanda (Lobito Purfina) 
Cuba: 
Havana Bay (Shell-Canadian Eagle) 
Santiago de Cuba (Texas Co.)............. 
Puerto Rico: 
Ponce (Commonwealth Oil Refining Co.). . 
Brazil: 
Manaus (Companhia de Petroleo da 
Amaziona) 


Total Under Construction and Firm 
Projects 


PENDING PRODUCTS 
Syria: 
Homs Area (Govt.)* 
Ireland: 
Cork Harbor (Esso-Caltex-Shell)........... 
West Germany: 
Cologne Area (Esso) 
Ceylon: 
Near Colombo (Mainly Foreign capital).... 20 
Japan: 
Tokuyama Area (Idemitsu) 30 
Yokkaichi (Shell, Mitsubishi, Showa) Not Stated 
Philippines: 
Location Uncertain (Standard Vacuum)... 20 
Location Uncertain (Shell) Not stated 


Total pending projects with stated 
capacities 


Grand total (excl. projects with 
unknown capacities) 


* Government and Government-owned entities. 


During 1958 


Uncertain 


During 1956 
Uncertain 
Uncertain 


During 1957 


Early 1957 


2nd Half 1956 
Early 1956 
Uncertain 
Uncertain 


November, 1956 
Early 1957 


Early 1956 


March/April,1956 


Uncertain 
Uncertain 
Uncertain 
Uncertain 


Uncertain 
Uncertain 


Uncertain 
Uncertain 


+t Government participation. 


(a) Minimum capacity which may be raised to 20,000 barrels per year. 


(b) Estimated). 


leum, the rapid expansion of recent 
years has slowed down. 

Compared with increases of some 
600,000 barrels a day for each of-the 
two preceding years, additions to the 
free world’s refining capacity outside 
North America totaled only 
100,000 barrels a day in 1955, and 
only 260,000 barrels will be added in 
1956. 

But with the highe: 
mand established in 


about 


level of de- 
1955 and well- 
founded optimism still running high, 
expansion is expected to be stepped 
up. Beyond the facilities to be com- 
pleted in 1956, there already are firm 
or pending projects totaling more 
than 800,000 barrels a day of 
capacity 


new 


Increase in Imports— An 
standing development in postwar re- 


out- 


fining has been the locating of refin- 
This 


marks a radical departure from the 


eries in oil-importing countries 


practice of locating refineries near the 
source of crude 
The Middle East, the 


and other oil-producing/exporting 


Caribbean 


areas account for nearly a third of the 
refinery expansion completed since 
1948 in the Free World outside North 
They 


two-fifths of 


America also make up about 
the expansion projects 
now planned or under construction 

But their share of total refining ca- 
pacity has declined from about two- 
thirds in 1947-48 to less than half at 
present. The size of the market in im- 
porting countries, the advantages of 
operating in industrial areas, the wid- 
ening range of products and currency 
values have contributed to this 
change 

Outside North America, the biggest 
postwar increase in refining capacity 
in the free world’s major producing 
exporting countries has occurred in 
Venezuela. Throughput capacity there 
has more than quadrupled, increas- 
ing from 120,000 barrels a day in 
1947 to its 540,000 barrels 
Also projects are underway to in- 
refinery at Am- 
uay by some 100,000 barrels a day 
and the Shell refinery at Cardon by 
about 80.000 barrels. 

The largest single expansion to be 
undertaken in 1956, will 
be at Kuwait where daily capacity 
will be 28,000 


barrels. 


present 


crease the Creole’s 


however, 
raised from barrels 


to about 170,000 


Evropean Expansion — Ihe 
striking expansion of refining capac- 
$40,000 barrels 


most 


ity—from a day in 
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See MASTER fov a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features— to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 


needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings.'% to 400 H.P. All phases, voltages, and fre- 
quencies. 

Motor Types... Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current 

Construction .. Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features. 

Power Drive Electric brakes (2 types) —5 types of gear re- 

Features duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 





ELECTRIC MOTORS 











ERNST 


Boiler Accessories 


Fig. 4 
Inclined Water Gage 


Plain Sight 
Illuminator 





Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 


Standard vertical bronze 
water gage, 350 pound 


Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 











EQUIPMENT 
used by... 


eourstic 
txpeate 
binds mas 


LABORATORY APPARATUS & CHEMICALS 
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URTIN & CO. 





As Management Sees It... 





1947-48 to 2,320,000 barrels today 
has been in Western Europe. This 
areca now accounts for 36 percent 
of the free world’s existing capacity 
outside North 
a fifth of the 
under 
there 
In 1952-54, 


America, and nearly 


capacity planned or 
construction 


will be located 


some European refin- 


eries were called upon to send stop- 


of Suez 


no longer 


gap supplies to areas east 


These shipments now are 


required, and the capacity that was 


developed has been turned to meet 


Europe’s own sharp rise in demand 
Only in there any 


That 


Italy is great 


surplus of capacity country’s 


total throughput capacity is about 
460,000 barrels a day. But only 
75 percent of that capacity is used 

At the Haifa plant in Israel, 60,- 
000 barrels a day of capacity is idle 
because of the 


about 


Arab-Israel dispute 


Expansion in Europe includes 
for additional 
Spain and Western Germany, the 
erection of government-owned refin- 


erTies in 


projects capacity in 


Finland and Greece and 


plans for a refinery in Ireland as a 


joint enterprise of companies dis- 


tributing in that country. 
East of Suez—The 
Abadan 


up the expansion of refining Capac - 


temporary 
shutdown at also stepped 
ity east of Suez 


In addition to the 100,000-barrel- 


TABLE 3 


Free World Excluding North America: Major Refinery Extensions at January 1, 


1956 


Approximate Throughput Capacity 
(Capacity Figures in Thousands of Barrels Per Day) 


At 
Beginning 
of 1956 


Probable 


Planned | Addition Completion 





1. Oil Producing/Exporting Areas 
Middle East: 
Kuwait, Mena el Ahmadi 
(Kuwait Oil Co.).......... 


Caribbean Area: 

Venezuela Amuay (Creole)... 

Venezuela Cardon (Shell).... 
Mexico: 

Minatitlan” (Pemex)*........ 
Ecuador: 

LaLibertad (Anglo- 

ROP CETT TT ee 


. European Area: 
Belgium: 
Antwerp Esso (Standard).... 
Spain: 
Escombreras (REPESA)}..... 


. Other Territories: 
Japan: 
Yokohama (Nippon Petro- 
leum Refining) 
Kudamatsu (Nippon Petro- 
leum Refining) 
Funakawa (Nippon Mining 
Company) 
Brazil: 
Mataripe/Bahia ++ fomaaadl 
Cubatao (Petrobras)*.. 
Cuba: 
Belot (Esso). 
Uruguay 
Laval (ANCAP)* 


Total under Construction 
and Firm Projects......... 


PENDING PROJECT 
Germany 
Hambure (Shell) 


Grand Total 


* Government and government-owned entities. 


142 End 1957’or 
Early 1957 


100 Early 1957 
80 Uncertain 


18 Early 1956 


(a) Mid 1958 
340(b) 


10 During 1956 
34 During 1956 
44 


During 1956 
During 1956 
Uncertain 


During 1958 
Uncertain 


Uncertain 


Early 1957 


37 Mid-1958 
544 


t Government participation. 


(a) Not stated but to cover all local demand. 


(b) Excluding Ecuador. 
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Another gasoline plant on the plains of Texas equipped with 
Koch Flexitrays. This one completely — not a bell cap tray in the 
entire plant 


In this plant for Texas Natural Gasoline Corporation in Coke 
County, Texas, Fluor handled the engineering, procurement, and 
construction for the gas compression, processing and dehydration, 
storage, and other facilities for 70 MMSCF/D of rich gas 


Be among the leaders to use this fine, new tray for all services 
more than 160 installations to date. Wire, write, or phone us on its 
applications to your problems 


AND FABRICATORS OF MODE 
DOUGLAS ° WICHITA v 


REPRESENTATIVES 


Dkiahoma, Repr Houston, Texas, Repr Eastern, Repr Pittsburgh, Pa., Repr West Coast, Repr 
REPRESENTATIVES . Myers Co Alpha Engineering Co. CrawfordEngineeringCo. D.D. Foster Company Jacobs Engineering Co 
ght Svilding P.O. Box 12371 295 Madison 50! Alcoa Building 3018 East Foothill Bivd 
New York, New York Pasadena 8, California 








FOAMGLAS 


the cellular, stay-dry insulation 


\ 


“FOAMGLAS solved our sphere insulation problem 
because it stays dry, stays effective’’ 


National Distillers Products stores anhy- 
drous ammonia in four 55-ft. diameter 
spheres at their U. S. Industrial Chem- 
icals Division plant in Tuscola, Ill 
Pressure has to be controlled at 55 p.s.i 
by holding temperature at 26°F. That 
calls for insulation that won't lose effi- 
ciency, and U.S.1. reports, “We solved 
the problem with FOAMGLAS.” 

They explain: ““This cellular glass insu- 
lation isn’t affected by spillage, acid 
atmospheres or moisture. That means 
we get dependable temperature control 
Even under our blistering summer sun, 
heat gain in the spheres is only hundreds 
of B.t.u.’s per hour; not the usual 
thousands.” 

FOAMGLAS saved installation time 
and money for U.S.L, too, They found 


states U.S. Industrial Chemicals Company 


that “‘the light, strong, rigid blocks were 
easy to cut, shape and handle. Best of 
all, the material’s high insulating value 
made only one 3-in. layer necessary.” 
These benefits and more can be yours 
when you insulate spheres, piping, equip- 
ment or buildings with FOAMGLAS. 
Prove it yourself with a series of six 
simple tests easily performed in your 
own office. Write us today for a free 
sample and complete testing directions 


Pittsburgh Corning 


Corporation 


Dept. Z-46, One Gateway Center 
Pittsburgh 22, Pennsylvania 


in Canada: 57 Bloor St. W., Toronto, Ontario 


ae @ 
Y 


Installing FOAMGLAS on these four U.S.! 
spheres was simplified by the material's light 
weight and handling ease. Each biock of in 
sulation was impaled on studs welded to the 
sphere plates. Joints were then sealed and 
asphalt cutback was sprayed on as a finish. 
insulation Contractor was Heat Lock Corp., 
indianapolis, Ind. 
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a-day plant at Aden, new major re- 
fineries have been built in Australia, 
India, South Africa and the Philip- 
pines, and other refineries are near- 
ing completion in Australia and In- 
dia. Projects also are being discussed 
for erection of two more refineries 
in the Philippines, construction of a 
refinery in Ceylon and further ex- 
pansion in Japan. 

In the oil-producing countries of 
South America, important refinery 
construction or extension—mostly 
by state-owned entities—has been 
carried out in Argentina, Brazil and 
Chili, and other projects are unde 
construction in Brazil and Uruguay 

Refinery projects also are under- 
way in Cuba and Puerto Rico, and 





Central Africa’s first refinery is to 

be built in Portuguese Angola 
Private Investment—Out of 

nearly a million barrels a day of new 





refining capacity now under construc- 
tion or planned, about four-fifths is 
being undertaken entirely by private 
capital. 

The remaining one-fifth is being 
handled by state-owned of partly 
state-owned entities. More than 100,- 





000 barrels of this capacity is in Latin 
America (Mexico, Brazil, Uruguay) 
about 90,000 in Europe Spain, Fin- No matter what your source 
land, Greece), and nearly 20,000 in 
Svria and Burma. iG lar service or standby—for 
steady or intermittent use 


of power—whether for regu 


This expansion of crude through- 
you can have what you want 


with your Verti-Line Indus 

trial Pump. There is a Verti 
Line discharge head to meet your 
conditions of service and to accommo 
date any type of drive 


put capacity has not been the only 
major change in world refining 
Heavy expenditure also has gone to 
provide new catalytic-cracking and 


reforming units and other improved 


techniques, including equipment to 
produce petrochemicals 

Even though the tendency in Eu- 
rope and some other countries has 
been for the demand for black oils to 
rise more sharply than gasoline, the 
de mand for higher quality produc ts 
is certain to climb, and the changing 


makeup of demand is expected to 





Verti-Line Pumps are designed and 
engineered for such jot is booster 
service, fire protection, cooling, tran 
fer and general service pumping of 
water and other fluids, corrosive and 
NON-COFrrosi ve Verti-Line Pumps are 
not just another deepwell pump adapted 


to industrial service 


CAPACITIES from 20 GPM to 30,000 GPM 
HEADS to 600 PSI 





have little enfluence on the scale of 
Whatever your needs for vertical pumps may 
pacity outside the U. S ) ! ' be, investigate Verti-Line before you buy 
4! Verti-Line Pumps are sold and serviced by 

With capital cost ranging up to Bi independent distributors and dealers only 
$1400 or more per barrel of daily 


tI roughput capacity and with pro] 


cts totaling about 100.000 barrels a 


new investment needed to expand ca 





Send for new literature 
Ask for Bulletin 7-4 


day already planned or under con- 


struction, and all of these probabl; to 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


he completed before the end of 1958 
estment in refining will continue 


be substantial + + 
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Greg, 


profits go up in smoke” 


“What do you mean? You're talking like we burn 
money by the bushel basket.” 


“We might as well. Have you ever stopped to realize 
how much we're losing by not recovering the pure 
elemental sulphur that’s in the waste hydrogen sul- 
phide from our refining operation?” 


“I know it’s a waste, but what are we going to do 
about it? 


“That's what I’m getting at. Let’s call in Pritchard. 
They've got the patented process, the design data, 
and the specifications. They could get started on our 
sulphur recovery plant right away.” 


For more data on advertised products, use Readers’ Service Cards, last page , | Ry ris 


its a shame to let our 


“Pritchard! We've worked with them before haven't 
we? Good outfit.” 


“You bet they are. I know they can do the job. 
They've got the know-how and experience. How about 
giving me the green light and let me get a proposal 
from them?” 


“Go to it. And now that you’ve made your point, 
you can stop burning.” 


J. F. PRITCHARD CO. 


4625 Roanoke Parkway, Kansas City 12, Mo. 





BOSTON. CHICAGO. BUFFALO. HOUSTON, NEW YORK 


“Greg, it’s 
a shame 
to let 

our profits 
go up 

in smoke.” 


Stop Burning Money... 
Let Pritchard 
Build Your Sulphur 
Recovery Piant! 


Pritchard can design, engineer and 
construct a sulphur recovery opera- 
tion for you that will turn waste into 
profits. 


Waste hydrogen sulphide in your re- 
finery or natural gas operation can 
easily be converted into valuable, 
pure elemental sulphur. 


Why can Pritchard promise profits 
from waste? Because Pritchard has 
the patented processes, practical de- 
sign data and operating specifications 
necessary to get the job done right. 
Pritchard also has another vital 
advantage — experience! 





Write tor 
TIOGA 
Brochure 


TIdGA 











You’re invited to write on company 
letterhead for complimentary copy of 
brochure which illustrates the sulphur 
recovery plant Pritchard built at 
Tioga, N. D., for Signal Oil & Gas Co. 


SNOUSTAYS — FOR PROGAESS 


u¥r.Pritchard «co. 


ENGINEERS © CONSTRUCTORS 


ee— Dept. 479, 4625 Roanoke Parkway 
Kansas City 12, Mo 


4 
SERVING THE GAS. POWER, PETROLEUM ANDO CHEMICAL INDUSTRIES 
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Engineer Takes Big Role 
In Management Today 


He is seeking new and broader fields to con- 


tant part of his training: 


David F. Tver 
Director Industrial Relations 
Anderson-Prichard Oil Corporation, Ok 


THE ENGINEER OF today is 1 
ceiving more attention from manage 
ment than ever before. His position 
has been reappraised and revaluated 
in terms of modern day changes in 
management organization itself. Man 
ufacturing, through the use of con 
stantly improved mechanical processes 
and automation principles, has grown 
increasingly complex, requiring greater 
technical skills of i 
ment positions responsible for de 
cisions. The impact of technology has 
caused many concerns to place engi 


those in manage 


neers in top positions where they have 
a voice in decisions affecting the com 
pany’s future 

Even though there has been a ma- 
terial increase in the use of automation 
principles, constant new technological 
changes, improvements and inovations 


keep the manufacturing processes 


| from becoming standardized any 


length of time, This together with the 
fact that 
each other through frequent changes 


companies compete with 
of styling requires new methods of 
engineering and manufacturing 

The engineer, though now recog- 
nized as an integral part of top man 
agement, has not always received the 
recognition accorded him today. In 
the intervening years between the 
elevation of his social status, certain 


ideas were conceived by management 


For more data on advertised products 


use Readers’ Service Cords, last page 


quer. And he will do it, too, if he does not omit an impor- 


human relations. 


concerning One 
poo! 

that they were oriented 
to things and not people. Another was 
that 


may 


Supervisors 


engineers was 


the engineers were 
Or managers 
they were they 
a principle and lose 


The last 


and perhaps the most heard-of is that 


never wrong; 
argue over 
sight of the total objective 
engineers were overspecialized 

In addition to these ideas there has 
tendency, until 
think of 


sort of a spec ial breed, or because of 


always been a recent 


times, to the engineer as a 
their highly specialized training, they 
maintained a sort of aloofness and a 
certain resistance to authority 
Perhaps some of these traits were 
developed through training and en 
vironment. In college the engineer was 
trained as a specialist. He is taught to 
think and act as When 
industry he 
tasks 


type ol 


a technician 


he formerly entered was 


assigned specifi technical and 


excluded from any super 


visory or management development 
that 


required to assume 


training. It is no wonder when 
an enginecr was 
broad administrative and executive re 
difficult to 


thinking overnight 


sponsibilities he found it 


reori nt his 


Need to Broaden We are al! 
creatures of habit. After a number of 
years of doing things in certain ways 


we develop attitudes and opinions that 


7S 
a/ 





TURBO-MIXER 


GENERAL 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPOR 


100,000 
hours of 


round-the-clock 


* 
ba °° ° . . = . 
One of the two Turbo-Mixers installed in 1941 at Universal Atlas Cement 
Company at Northampton, Pennsylvania, in cement slurry suspension. 


TURBO Today, after 100,000 hours of heavy-duty, 24-hour service, these 


Turbos continue to operate with no more than normal plant main- 
tenance. They are typical of the thousands of Turbos operating in 


a 
h continuous-flow processes where “down-time” is critical—where low 
maintenance is essential. 


Turbos can help solve your agitation problems, whether your 
business is petroleum processing, chemicals, pharmaceuticals or min- 
erals beneficiation. Turbo’s built-in ruggedness that permitscontinuous 
24-hour heavy-duty service assures you of “headache-free” production 
and lower costs in the long run. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS + DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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to a degree become stereotyped. When 
the engineer is removed from these 
specialized surroundings and work en- 
vironment, and forced from a techni- 
cal to an administrative position, is it 
any wonder that he applies his for- 
mer approaches to problems in his 
new area of responsibilities? Engineers 
as executives have a tendency to carry 
over their engineering philosophy and 
to try to predetermine and control 
human activities as they formerly 
dealt with physical or mathematical 
processes. The transition from 
trolling things to getting work done 
through people requires a sharpen- 
ing of social skills. 


con- 


The attitudes of industry toward 
engineers’ qualifications and training 
has changed considerably in recent 
years. Responsible educators and in- 
dustrialists now agree that fragmen- 
tized education is not sufficient for 
the development of engineers who are 
to become management executives. 

The engineer of today is perhaps 
more keenly aware of his place in the 
management team than is generally 
realized. Many of the professional and 
technical magazines are devoting more 
of their space to articles on over-all 
organizational functions and problems 
Examination of many articles in these 
magazines reveal that: (a) the engi- 
neer has recognized for quite a while 
their need for management training; 
(b) resented the often implied view 
that the engineer is solely a technician; 
(c) 
participation in management responsi- 
bilities; and (d 


argued consistently for greater 


become convinced of 
the need for applying the engineer's 
scientific training and constructive 
creative mental approach to the gen- 


eral management field. 


Engineers’ Status—-However, 
there is still some diversified thinking 
as to the relative status of the engi- 
neer and the assignment of duties and 
responsibilities. Perhaps it is wise to 
review the pro and con of the think- 
ing so that the engineers themselves 
may also evaluate the thinking 

On one side we see that some com- 


panies are elevating the engineer to 
executive and administrative positions 
He has been delegated more and more 
management authority along with 


technical responsibilities. He has and 
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is being sent to many specialized con- 
ference training courses on executive 
development, to develop him into an 
all-around administrative executive 
He has been allowed greater participa- 
tion in management committees, espe- 
cially those dealing with management 
problems. Experiences of some com- 
panies have shown that as engineering 
duties expand they require more and 
broader management decisions. 

On the other hand there are those 
who feel that in some instances gen- 
eralized thinking of this type can do 
a company more harm than good, that 
through promotion excellent engineer- 
ing talent can be lost. For instance, if 
an engineer is promoted it is pri- 
marily because management wishes to 
make use of his talents and experiences 
in guiding a particular group or de- 
partment. The additional pay is an 
incidental reward for the heavier re- 
sponsibilities. If he has a certain talent 
for design or producing engineering 
then by his promotion, management 
has lost the company an excellent en- 
gineer by taking his full drive away 
from his outstanding area of ac- 
complishment. 

Many studies have been conducted 
over the years concerning man’s innate 
abilities. Significant facts have been 
learned concerning intelligence, apti 
tude and interest of individuals. 
Through the study of thousands of 
tests over many years, it is now becom- 
ing clearer just what are the prope! 
aptitudes characteristic of say a sales- 
man, executive or engineer. It has also 
become more clear that personal hap- 
piness and contentment with one’s 
work depend upon the use of one’s 
aptitudes and that the aptitude to 
work in other than the indicated field 
will cause permanent dissatisfaction 


and a discontented life 


Let us stop a moment and examine 
just what is meant by aptitude. The 
psychologist has learned there are 


wide differences in abilities of indi 


viduals. Some people are fast, others 
are slow in mind 


movement and 
There are individual differences in 
dif- 


enter 


muscular control as there are 


ferences when mental factors 


into performance, reasoning and crea- 
tive thinking. These differences be- 
individuals be 


tween 


cannot elimi- 


For more data on advertised products 
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sealing compound 


resist$ 
gasoline and oil... 


Napseal is 


work 


easy to 


readily mani 


ulated as the photo 


graph shows 


J-M NAPSEAL 


Napseal is the compound for those difh- 
cult sealing jobs where exposure to oils 
and fuels (including aviation gasoline) 
is encountered. Highly adhesive, it 
holds a tight seal, remaining perma- 
the of 


retains 


nently plastic in presence 


Napseal 


its water tightness, will not dry out 


pe 
troleum derivatives 


in service 


Napseal is easy to work and remains 
workable over a wide temperature 
range. It will not corrode metals or 
cause the deterioration of common sub 


stances in contact. Neither will it stain 


Napseal is handy for emergene iesand 


other sealing needs. It requires no 
mixing, comes ready to use in he ads, 
ribbons and 4” diameter pugs. Data 
sheet EL-64A gives more information. 
Write Johns-Manville, Box 

JM 


60, New York 16, N. Y. In 


Canada, Port Credit, Ontario 


Johns-Manville 
SEALING COMPOUNDS 


, use Readers’ Service Cards, last page 





SAVES YOU: 
VALVES 

TIME 
LUBRICANT 
ERRORS 


The Delta Color 
Code has been 
tried and proved 
foolproof . . . vir- 
tually impossible to 
lubricate your plug 
valves with incor- 
rect lubricant. 
Identify each plug 
valve service by at- 
taching colored 
tab to Delta Lubri- 
cating Fitting, 
fit colored 
grip on handle 
of DELTA Gun, 
then fill gun with the proper colored 
Desco Lubricant. Each lubricant is col- 
ored to match service. 


There is no charge for the DELTA 
COLOR CODE when you use Desco 
Lubricants. Write for further information. 
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General 
Hydrocarbon 
Services 


L.P.G, 
Services 


Acid Hi 
Services Temperature 
Services 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive Shreveport, La. 
Sales Offices in All Principal Cities 


DELTA-DESCO 


LUBRICANTS 
AND EQUIPMENT 
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nated by practice or training. The 
person who was quick at the start is 
apt to improve more than the one 
who was slow at the start. The en- 
gineer who takes quickly to the job is 
more likely to be best after a year, 
unless he becomes self-satisfied and 
lets himself slump. Practice helps 
people improve, but it does not shift 
the normal distribution of aptitudes 
greatly 

Researchers have found this is also 
true in the determination of types of 
personalities. There are those who can 
work well with others and can de- 
velop into satisfactory leaders or exec- 
utives, and there are others who work 
best by themselves or in small groups, 
and in attempting to leave this group 
and assume broad executive responsi- 
bilities uncomfortable and 
unable to adjust to the new position 
and its demands. No amount of train- 
ing or study can make a good ad- 
ministrator out of a reclusive person; 
it can only make him less bad. How- 
ever, it should be pointed out that the 
majority of individuals are somewhere 
between the extremes of these 
types and have a certain degree of 
adjustability. 


become 


two 


Knowing this, we should next ex- 
amine the aptitudes and personality 
requirements for engineers as deter- 
mined by the many studies conducted 
by consulting firms, colleges, univer- 
sities and industry itself. We should 
then study the requirements of a suc- 
cessful executive to obtain a compara- 
tive picture. 

To begin with, an engineer must 
have an aptitude for “structural visu- 
alization” or the ability to visualize 
objects in their spatial relations, He 
must also have an aptitude known as 
“creative imagination’, that is, the 
ability to obtain creative ideas quickly 
In addition, he must have a certain 
aptitude and 
certain reasoning aptitudes so that he 
may be able to think logically, objec- 
tively and quantitatively in dealing 
with these visualized problems. 


toward mathematics, 


Equally as important to a good 
engineer is that he has a subjective 
personality; that is, he prefers to work 
by himself, though he may be part of 
a large working group, who has his 
own ideas on how a job should be 
what innovations 
should be tried; who can rapidly 


accomplished — or 
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think up solutions or means to solu- 
tions to problems and try them out 
himself. While he is pleasant to get 
along with and generally a sociable 
person, he is always happiest working 
by himself, doing his own creating 
and testing of his creations. To him, 
salary is not as important as indivi- 
dual freedom of accomplishment 


Must Know People——Some of these 
thoughts are expressed by Carl E 
Reistle, Jr., and W. C. Eldridge. EI- 
dridge of Booz, Allen and Hamilton, 
has pointed out some of the ‘flat sides’ 
frequently found in engineers as a 
group 

Probably most important, he said, 
with their training in logic and high 
regard for facts, engineers expect in- 
dividuals and situations to be gov- 
erned by reason. Actually, the psy- 
chologists tell us man’s motivation is 
essentially emotional. 
the engineer needs to 


Consequently, 
know more 
about leading and handling people. 

Second, engineers are a superior 
group intellectually and are likely to 
be impatient with the degree of under- 
standing and work pace of others. 
inclined to 
narrow interests. They concentrate on 
their chosen field to a degree that 
dwarfs the other functions of the busi- 
ness in their mind. 

Reistle, of Humble Oil & Refining 
Company, at the Petroleum Engineer- 
ing Management Conference at the 
University of Oklahoma in 1952, 
stated: “The important thing is for 
the engineer to find his own place in 
society 


Third, engineers are 


to find his place where his 
peculiar talents can accomplish the 
greatest good, His re« ompense will not 
only be in monetary terms but also in 
the more soul-satisfying rewards of 
universal respect and admiration.” 
When an engineer becomes an exec- 
utive he must develop new skills and 
wider thinking. His job 
changes fundamentally from one of 
doing to one of directing, As an exec- 
utive he devotes the major portion of 
his time to planning for, and directing 
the activities of others. He changes 
from a technician to an administrator 
whose function is to direct the opera- 


scope of 


tions of his company in a most ef- 
ficient manner. To do this he must 
know and want to work with people 
He must be able to secure the coop- 
eration and maximum effort of all 
individuals under his direction. 
However, the concept of manage- 
ment knowledge and skills is ever- 
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Gasoline Plant Construction Corpora- 
tion engineers, who pioneered 


central fractionation-captive 


| ' plant techniques, continue 
MAYSVILLE, OKLA.: CE 


to implement more extensive 


usage of these techniques. 


ee ge’ 


ANTIOCH: COMPRESSORS, SEPARATION 
AND PARTIAL FRACTIONATION 


Oklahoma’s 
Golden Trend in- 


stallations utilized 


GPCC engineering and , ha 


MSY wed 


construction facilities to LINDSAY: COMPRESSORS, REMOTE ABSORBERS 
improve remote absorption, 
partial fractionation, and cen- 


tral plant operations. 


PANTHER CREEK: COMPRESSORS 
PROGRESSIVE FIRMS LOOK TO GPCC FOR PROGRESSIVE METHODS 
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Diesel-Loading pumps with 
EC&M Div, 2 Starters. 









OUTSTANDING ADVANTAGES 


1. Reduced floor space 

2. Low-cost Div. 2 design 

3. 50,000 KVA interrupting 
capacity 

4. Combination starter with 
Disconnect Switches 

5. Corrosion resistant, weather- 
proof construction 

6. Copper tungsten contacts 
for positive operation 

7. Simple 3-wire TIME-DELAY 
UVP push button circuit 

8, THERMAL-MAGNETIC 
Overload Relays give 
accurate motor protection 

. trip instantly on faults 

9. All internal wiring complete 

10. Self-contained bus and pot 

heads are optional 
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50,000 KVA 
Interrupting Capacity 


MOTOR STARTERS 


Petroleum engineers specify these Starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation. 


Construction advantages include: Type III 
weather-resisting enclosure with drip-proof 
roof, tank-cover and front-cubicle doors... 
oil switch which opens 220-volt control 
transformer before upper door can be open- 
ed to operate main line disconnects .. . 
overload and control relays in flanged 
(Class I, Group D) enclosure with remov- 
able cover .. . main contactor with alloy 
contacts oil-immersed in rear tank. On volt- 
age dips, push button circuit maintained up 
to 2 seconds by simple 3-wire circuit. “Stop 
circuit’ opens without delay when‘ Off 
button’ is pressed. 

EC&M 2200-5000 volt Starters are also 
available in Totally Oil-immersed Division 
2 Style and in Division I style. Both are 
available with Oil Disconnect Switch (for 
main line). 


Write for 16-page Booklet 1062 
for complete details. 


le 


Se 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


A Division of Square D Company 
4498 LEE ROAD * 
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changing. We have learned that there 
are certain qualifications or traits of 
character which make for a successful 
executive. Psychologists and industrial 
leaders have attempted to define the 
basic qualities that contribute toward 
a successful executive. Among the 
most frequent mentioned are: 

1. The 


A desire to do something more, better 


Desire for Achievement 


and faster than anyone else 
2. The Mobility Drive 


need not only for doing something, 


Feeling the 


but to move continually upward. They 
are not sure what it means or where 
they are going when they move up- 
ward, but they must succeed, become 
more important and assume greate1 
responsibility. 

3. Self Reliance 
the compensatory, 


As distinct from 
over-aggressive 
boastfulness of the basically insecure 
The ability to take calculated risks 


with a minimum of anxiety. 


4. The ability to “see things as a 


whole”—the ability to seek things in 
proper relation and perspective 

5. Complex planning for future ac- 
tion—the ability to plan, visualize o1 
picture intricate problems. The ability 
to also coordinate a number of highly 
varied interests and activities simul- 
taneously. 

6. The ability to be creative and 
have “ideas.” 
7. A stable personality—the ability 
to understand one’s self 

8. An ability to work with people 
to have an understanding and insight 
into the behavior of others 

9. Dependability 
relied upon 

10. The capacity to delegate au 
thority as well as responsibility 


Most of the 


qualities 


to be able to be 


studies concernin 


necessary for a_ successful 


executive or manager, however, still 


deal in generalities. A few types of 
executive positions have received dé 
tailed study and attention, such as the 
sales executive’s position, but as a 
whole executive traits and qualifica 
tions have not been narrowed suf 
ficiently to define exactly the mental 
emotional and psychological require- 


ments of the varied types of executive 
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multi-plant production 
skilled technical service 


traditional quality 





BUY AMMONIA 
to better advantage 
from MATHIESON 


. coordinated 
with your production schedule? It will pay you to 
order from Mathieson. Here’s why: 


Require dependable deliveries of ammonia. . 


Five shipping points assure maximum protection against 
supply interruptions. 


Expert technical service .. . particularly in the pulp and 


paper and metals processing fields . . . is always available. 


Balanced output to industry and agriculture 


eliminates seasonal shortages. 


Talk over your ammonia requirements with an 
Olin Mathieson representative soon. Let him show you why 
more people buy more chemicals to better advantage from 

Olin Mathieson .. . 


basic industrial chemicals. 


America’s prime producer of 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION 


MATHIESON 


BALTIMORE 3, MD 


INORGANIC CHEMICALS: Ammonia « 


Nitrate of Soda e 


Bicarbonate of Soda 


Nitric Acid « 


Carbon Dioxide e« Caustic Potash 
Hypochlorite Products « 
ORGANIC CHEMICALS 


Methanol « 


Soda Ash e« Sodium Chiorite Products « 


Ethylene Oxide e Ethylene Glycols ¢ Polyethylene Glycols « 


Formaldehyde . Sodium Methylate « Hexamine « Ethylene Diamine « 
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Sulphate of Alumina « Su 
Glycol Ether 


Polyar Ines 
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MORGANTOWN, W. VA. 
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MARCUS HOOK, PA. 
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Caustic Soda « Chiorine « 


phur (Processed) e 
Solvent ¢ Ethylene Dichloride . 
Ethanolamines « Trichlorophencl « 
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Hydrazine and Derivative 


Sulphuric Acid 
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Dichloroethylether 


Trichiorobenzene 
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The name to remember when your problem 


is to start the charge stock and to keep it and its fractions moving 
without interruption on their guided tour through your process unit. 


PACIFIC PROCESS PUMPS INSURE MORE SERVICE FOR 
YOU AND LESS SERVICING BY YOU 


because 


Design proportions are not limited to “just enough: 

Extra heavy metal sections, identical bolting for glands and seal 
plates are combined with selected materials of construction 

to provide that “extra margin” needed to extend use life 

in Corrosive-erosive services. 


Guided inlet flow reduces prerotation and friction losses 
insures minimum required NPSH. 


They are balanced —dynamically —radially —axially — eliminates — 
vibration that would cause damage to rings... bushings... 
bearings... packing or mechanical shaft seals... excessive radial 

and thrust loads on bearings. 

Increases —availability for profitable operation. 

Decreases —down time for maintenance. 


Positive lubrication of bearings —oil rings pump oil up into 
bearing cap from where it must flow through—not around 

the bearings back into the oil reservoir —contributes to trouble 
free operation... longer bearing life ...low maintenance. 


Labyrinth seal in each bearing cap...no contact between 
shaft and seal... keeps oil in and dirt out of bearings— 
prevents contamination of lube oil—contributes to trouble free 
operation —low maintenance. 


4 
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Write for 
BULLETIN 


for details. 
Custom Designed, Engineered and Manufactured by: 


PACIFIC PUMPS inc. 


One of the Dresser Industries 
HUNTINGTON 





PARK, CALIFORNIA 


Offices in all Principal Cities 
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positions in various companies and 
industries. 

This is true particularly in the area 
where a professional executive is re- 
quired to manage other professional 
people. With all there has been done, 
there is still much to be accomplished 
in the field of executive selection and 
development 

In industry, the changes in manu- 
facturing production techniques and 
processes vary in accordance with the 
industry's adoption of 
Certain 


automation 
types of industries are ad- 
vanced in automation principles to 
the degree that any changes for years 
to come will represent minor refine- 
ments. Other industries have just be- 
gun to apply advanced engineering 
principles to their production meth- 
ods 

‘The industries that are utilizing the 
latest engineering methods by thei: 
very nature have more need for pro- 
fessional engineers. As the processes 
become more complicated, decision 
making at the management level re- 
quires an increasing amount of knowl- 
edge pertaining to engineering and 
production principles. Where there 
was formerly an administrative exec- 
utive making wiav-ufacturing decisions, 
the administrative executive is now 
an engineer trained both in engineer- 
ing and administrative problems. 
Whether the engineer desires it or not, 
the future will find his playing an 
even 


greater role in management 


functions and decisions 

Oil's Executives—This is nothing 
new to the oil industry. The manu- 
facturing executive is normally an 
engineer who has been promoted from 
the ranks, The head of the produc- 
tion and exploration division of an 
oil company are normally executives 
with degrees in petroleum engineering 
or geology. The major portion of to- 
day’s management dec isions are tec h- 
nical in nature and require an execu- 
tive in charge to have some technical 
training so that he may _ properly 
evaluate the facts and give a quick 
and intelligent decision. In the oil 
industry this is becoming more true 


even in the field of sales 
different chemical 


products are refined from petroleum, 


As more and 


the salesman must have some engi 


Ol- 
neering training so that he may be 


able to speak in technical terms to 
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Do You Know 7%) .,. 
What Topaz Can Do ¥& Tapping 


rel sales engineers plan 
and supervise** hot tapping 


F 9 bp Sm, Operations on gas, steam, 
or 0 U * Topaz is a sales and water, products and chemical 


: alga fheri te mnie oes lines without costly shutdown 
service Organization Offering you comp . Hot tapping equipment may 


of nationally recognized pipeline supplies and m~ ee be contracted, leased or pur- 
equipment plus the consulting and supervisory ag chased. Topaz service includes 


, - . consultation, supervision and 
services of experienced engineers. You can call ; instruction of company field 
Topaz night or day, with assurance that your personnel on use of purchased 
needs will receive prompt personal attention. og CHEN 

“Agent for T. D. Williamson, Inc 

In Cooperation with T. D. Williamson, In 


L & M Marker-Vents Consulting, Engineering 
L&M Marker-vents on highway and and Supervision 


railroad casing vent pipes have proved 
both effective and economical. Less Working in cooperation 
expensive than a field-welded vent with engineering depart- 
hood, the aluminum alloy L&M ments, Topaz sales engi- 
Marker-vent will last the life of the neers perform flow con- 
line. Custom designed sign panels with F dition analyses, pigging, 
your company name and emblem are stopple application,  in- 
available in your choice of colors. Sizes spection and line testing 
available for 2”, 3” and 4” pipe. L & M All equipment for these 
products, distributed by Topaz* also : operations may be leased, 
include standard safety signs, well contracted or purchased 
markers and aerial view markers. through Topaz 











sine 
DANGER | 
| 

NO SMOKING [Eo 


*Sole distributor for LOM products 


Cathodic Other supplies available from Topaz: 
Protection © valves © clamps, hooks and 


dollies 
® pipe cutting machines 
© pipe saddles and 
All cathodic protection equip- © cutting and reducers 
ment and supplies, including beveling machines ® heavy machines 
rectifiers, anodes, coke breeze, odorizers © torches 
pipe wrap and pipe coatings are 
available from one supplier Plus all other equipment or supplies necessary to 
Topaz*. This means savings to complete your project. 
you in time and paper work 


Agent for The Holcombe Co., Ine 





Tod Pazdral Pipeline Specialties 


2525 South Boulevard Houston, Texas Office Phone: JA 2-1403 
Tod Pazdral Consulting and Supervision Home Phone: MA 3-5680 


F. A. (Jt) Forp Jack PeLxey Ricuarp Ler McHenry Jack L. Duxs 
Consulting & Supervision Sales & Service Sales & Service Sales & Service 
Houston Atlanta Dallas Houston 
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Corrosioneerin 


Quick facts about the services and equipment Pfaudler offers to help you 


Published by The Pfaudler Co., Rochester, N.Y. 


News 


reduce corrosion and processing cost. 








Hundreds of stainless steel dimples 
cut kettle costs as much as 20% 


If you need a jacketed stainless steel 
reaction kettle —for nonpressure use, 
or for high pressures—you can cut up 
to 20% off its initial cost with the 
Pfaudler dimpled jacket design. 
This exclusive design permits the 
use of a lighte: 
gauge metal in 
the jacket, yet 
strengthens the 
metal to the point 
where it is as 
strong as, or 
even stronger 
than a nondim- 
pled, heavier 
jacket would be 
The dimples 
are hundreds of 
indentations with 
reinforced welds, 
and they are ob- 
tainable in low- 
have been fabricated cost sta nda rd re- 
as large as 7,000 gale actors from 750 
lons. to 2000 gallons 


Specially built dim- 
pled jacketed reac- 
tors, like this one, 


Jackets may be either carbon or 
stainless steel. 

You get greatest savings on reac- 
tors requiring a jacket pressure of 
150 psi, but even when you only plan 
to use 50 psi, the Pfaudler dimpled 
jacket uses less material and costs 
less than conventional jacketing. 

Besides the standard designs up to 
2,000 gallons, you can also enjoy the 
benefits of this dimpled construction 
in special custom reactors built to 
meet your special needs. 

The National Board of Boiler and 
Pressure Vessel Inspectors have ap- 
proved this construction for 150 psi 
jacket pressure, and we can supply 
vessels bearing the code stamp 

Heating and cooling is as fast as 
with conventional jackets, and in 
many cases has proven faster. 

If heat treating is desired, Pfaudler 
has complete facilities to heat treat 
stainless steel jackets of this dimpled 
type, giving you exceptionally long- 
lasting equipment 





LOW-PRICED HEAT EXCHANGER 
HAS 8 VALUABLE VIRTUES 


An electronically controlled roller expander 
locks the tubes in position in the tube sheet 
during careful fabrication at Pfaudler 


Pfaudler fixed tube sheet heat exchanger 
is simple in design, hence costs you less 
than other types 

Fabricated from stainless steel or al- 
loys, it gives you a number of advan- 
tages Here are eight 
1. Versatility—Most widely used type of 
heat exchanger in the chemical industry, 
Used as a heater, cooler or condenser. 
2. Easy cleaning Tubes are straight 
and you clean them easily by simply re- 
moving the heads. Shell side may be 


flushed with chemical solutions 
3. Low cost— Because of large quantity 


production, standardized design, and use 


of full tube bundles, prices of fixed tube 
type heat exchangers are the lowest per 
square foot of any heat exchanger 

4. Fast delivery A large number of 
Pfaudler fixed tube sheet stainless heat 
exchangers are maintained in stock, and 
you can often get delivery within one 
week when required 

5. Replacement of parts Pfaudler 
carries a complete line of standard heat 
exchanger parts in stock and shipment 
may be made on short notice 


6. No intermix— The tube sheets are 
welded to the shell. Therefore, there is 
no possibility of tube side fluid mixing 
with shell side fluid since there are no 
internal gaskets 

7. Expansion diaphragm When nec- 
essary, an expansion diaphragm may be 
installed to take care of differential ex- 
pansion between the shell and tube side 


8. No leakage — By means of an elec- 
tronically controlled torque tube ex- 
pander, leakproof joints are obtained 
between tubes and tube sheets. Further 
insurance against leakage may be ob- 
tained by using double tube sheets, or 
seal welding the tubes to tube sheets 
when so desired 
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Fills 500 quarts/min. 
gives you clean 
package 


You can package any free flowing or 
semi-liquid lubricant at high speed 
on Pfaudler rotary piston filling ma- 
chines. 

In fact, any product that can be 
handled in stainless steel and that is 
of a viscous nature can be filled — at 
speeds up to 500 cans per minute. 

These fillers are in use on a great 
number of products, ranging from 
dog food to antifreeze. 


Low-cost operation is one of their 
biggest drawing cards. Operating on 
a very simple piston principle, they 
have very few parts, require a mini- 
mum of adjustments, and are re- 
markably easy to clean. 

For cleaning, one man does the job 
in a matter of minutes, simply by re- 
moving two parts from each piston 
He needs no tools to do the job 

There are no piston rings to handle 
no connecting rods or wrist pins to 
wear out. And for long life without 
trouble, all gearing is totally enclosed 
in an oil bath 

To keep your filling operation eco- 
nomical and tidy, you can adjust the 
amount of fill to within + 1/10 of an 
ounce, just by turning a single screw 
You don’t even have to stop the 
machine 

Other important features include 
no-can-no-fill mechanism, screw in- 
feed for accurate timing of contain- 
ers, adjustable legs to compensate fo 
uneven floor. Four models available: 
RPL-6 (6 pistons), up to 175 con- 
tainers per minute; RPL-7 (for large 
RPL-14, 350 cpm 


500 cpm. 


cans), 100 cpm 
and RPL-2 

Containers may be metal, glass, 
plastic, fiber or paper, in almost any 
imaginable shape. 


rROLEUM REFINE! 





As Management Sees It... 





customers of the product’s specifica- 
tions, properties and abilities to per- 
form. He must also be able to study 
the customer’s requirements in order 
to recommend modification or changes 
in the product so that it will suit the 
customer’s needs. This is basically why 
engineers have been trained in the 
sales field and have become what is 
known as sales engineers. 

This change in management com- 
plexity will happen to other com- 
panies in other industries as they 
gradually become more mechanized 
and use complicated manufacturing 
techniques. 

The future represents a change in 
thinking in the engineer himself. The 
present school of thought of those 
who attempt to pigeonhole the engi- 
neer through psychological studies do 
not take fact 
that it’s not so much what the ideal 


into consideration the 


environment for an engineer is, but 
what he will have to fit himself into 
in the future. He can no longer ente1 
the engineering profession and get 
ahead solely on the basis of his engi- 


neering knowledge. He now must be- 
come an administrator and a leadet 
of men, as well as an engineer. Re- 


gardless of what is written and said | 
of the engineer and his job, there can | 


be no getting away from the fact that 
there is a slow but sure evolution of 
the engineering function in the in- 
dustrial environment; not only be- 
cause of industrial technical changes, 


but because the engineer himself is | 


fields to 
conquer. He wants to apply the princi- 


seeking newer and broader 


ples of his training to all phases of 
He will do it 


fully, too, if he does not omit an im- 


management. success- 
portant part of his training; that is in 
the field of human relations. He must 
also learn to make quick decisions of 
judgment even where all the facts are 
not available. 

The engineer today stands on the 
threshold of a new and greater hori- 
zon. He has proven that his capabili- 


ties are unlimited where initiative is 


allowed to reign. He will be the future 


leader to whom free enterprize will be | 


entrusted to. It is for the future to see 
how well he assumes his responsibili 
ties and his place in the industrial 
world 





LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE - BRINE - etc, 





ya 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


Pioneers in Lithium 
Since 1901 


ESTABLISHED 1895 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


RiGat tor 


*& Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

% Hydroformers & Reactors 

* Flue-Gas Stacks & Ducts 

* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 


Irving “GRIDSTEEL", 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 


last page 





Which 
bundle 
0 you want 


cs 
This?. « Here’s what a refiner likes to see when he pulls his bundles 
at turn-around time, This clean, uncorroded appearance is typical of 


what can be expected when you use Polyrad. 


at turn-around time? 9 ges 


These two bundles from the over- 

head condensing system of a Gulf 

Coast refinery tell a story. One is 

what the refiner likes to find at turn-around 

time; the other, what he is likely to discover 
without Polyrad. 

More and more refineries have found that 

when they use Polyrad, the filming amine 

inhibitor, they can expect to find bundles free 


of corrosion, ready for immediate return to "nee 


or this? » This is an all too common sight at turn-around time 


Corroded and fouled bundles such as these call either for costly 
Why not make use of Polyrad’s detergency replac ement, repair, OF cleaning. 


service. As a result turn-around time no 


longer need be headache time. 
to maintain throughput, increase heat trans- 


fer, and cut down time for maintenance? 


Stocks of Polyrad are maintained through- 


® 
out the country. A Hercules technical repre- 
sentative will be glad to discuss its application 
to your operatit g col ditions. 
a ee FILMING AMINE INHIBITOR 


Pine Chemicals Division, Naval Stores Dept HERCU!L ES POWDER COMPANY 976 Market Street, u ilmington G99 De laware 
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Hold Down Fire Losses .. . 





Continued from Page 136 


and when not to ring in an alarm 
He will make out a report each time 
an extinguisher is used and will not 
abuse extinguishers by using them for 
purposes other than putting out fires 

What is more frustrating than to 
reach for an extinguisher in an emer- 
gency and find it partially or com- 
pletely discharged. Many serious fires 
have resulted from just that situation, 
An employe, through carelessness, 
may cause a small fire and put it out 
immediately with no loss. Rather 
than admit his fault, the employe re- 
places the extinguisher in its rack 
empty. Others have been known to 
make a regular practice of using one 
type of extinguisher to cool soft drinks 
in warm weather. Another type is 
used to dry out the ignition system 
on cars or trucks in damp weather or 
for cleaning hands and clothes, Still 
another type is reported to be most 
effective in immobilizing rattlesnakes! 

The only answer to the problems 
posed by such malpractice is the 
training of personnel and regular in- 
spections If necessary to preserve the 
desired degree of safety, disciplinary 
measures may be warranted. 

Periodic inspection of all hand fire 
extinguishers is a must. 


The Fire Brigade Fire fighting 
problems peculiar to the petroleum 
industry call for special fire fighting 
equipment, both of the fixed and 
mobile type 

Since few municipalities have the 
type or amount of equipment needed 
at refinery fires, it is necessary usually 
to organize and maintain a fire bri- 
gade within the plant 

Large refineries employ fulltime 
firemen and maintain trucks and spe 
cial equipment that are often the 
envy of nearby communities. Auxili 
ary firemen are selected from among 
regular plant employes, trained, and 
called on as a reserve supply of man- 
powe! 

Small refineries must resort to a 
fire brigade composed of regular em- 
ployes. Drill sessions should be held 
twice each month during working 
hours and management should insist 
upon full attendance 

Whether the fire brigade is large on 
small, part or fulltime, its efficiency 
can be largely measured by the abilits 


of the men to work together as a team 
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Safe Ways to PROTECT 


Pressure Piping... 
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W-S FITTINGS DIVISION) 


W-S SCREW-END and 
SOCKET-WELDING 
FORGED STEEL FITTINGS 


Pipe joints are potential trouble spots in high pressure 

piping systems. Change in direction of flow causes tur- 

bulence, erosion and vibration. Watson-Stillman fittings 

are made to absorb this type of punishment. They're 

drop-forged for strength and toughness and safety- 

factor designed for the protection of your piping. 
Choose between a welded piping system and a 

screwed one to suit your needs, Then choose W-S 

Screw-End or Socket-Welding Fittings to join your 

pipe. They're available in sizes %”" to 4” for piping up 

to 6000 Ib. W.O.G. class. For 

high temperature or corro 

sive service you can get W-S 

Forged Stainless and Alloy 

Steel Fittings, too. Send today 


for our informative catalogs 





H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page 27 





Why settle for less than 


MAXIMUM EFFICIENCY AT LOWEST FIRST COST 


Photograph of actual installation of a Centrifix 16 inch 
1000 PSIG SRW Line Purifier with spray connection and 20 


inch inlet and outlet. The overall length is 6 feet 6 inches. 


Extensively Used In The Petrochemical Industry 


and In Natural Gas Transmission Pipelines 


specify Centrifiix rw tine Purifiers 


You eliminate once and for all entrainment grief when 
you install Centrifix Line Purifiers. The high separating 
efficiency common to all Centrifix equipment is accom- 
plished by application of properly controlled centrifugal 
and centripetal high-velocity forces initiated by the 
basic design. Entrainment is cast from the passing 
stream and is caused to drain through races and 
eject tubes. 


In the natural gas unit illustrated, the purifier is 
equipped with a spray head just upstream of the heli- 
coid tuyere forming the separator element. The pur- 
pose of this spray is to add just sufficient oil to the 


Write today for Centrifix 


Engineering Manual and Catalog 


tuyere blades to wet their surfaces and thus pick up 
entrained solids. 


Only Centrifix gives you all of these exclusive features 
. .. Highest Separating Efficiency, Broad Range, Negli- 
gible Pressure Drop, Self Cleaning, Large Slug Capacity, 
No Moving Parts and Simple Installation. Let Centrifix 
engineers recommend the correct Centrifix solution to 
your line purifier problems. 


THE 


entrifix 


ORPORATION 


3606 PAYNE AVENUE 


CLEVELAND 14, GHIO 


For more data on advertised products, use Readers’ Service Cards, last pag< 
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with whatever equipment is available 
lo ac hie ve this « nd, skille d leade rship 
and adequate training are prime 
requisites. 

The firemen training courses con 
ducted in weekly or bi-weekly sum 
mer sessions at state universities in 
most states offer an excellent means 
of learning to use equipment, apply 
new methods, and improve training 
techniques. One or more members ol 
the plant fire brigade should be sent 
to one of these schools each year at 
company expense. The practical and 
psy¢ hologi« al values to be gained art 
large compared to the cost involved 

Che amount and type of equipment 
needed can only be determined on an 
individual plant basis. Whatever is 
obtained should be of good quality 
and carefully maintained. Mainte- 
nance is a particularly serious prob- 
lem with the small, part-time brigade 


Uses of Water In spite of the 
old adage about oil and water, the 
latter is the mainstay of refinery fire 
protection, It is used in sprinkler sys- 
tems, for fixed and portable monitor 
nozzles, for cooling exposed tanks and 
equipment, as steam, straight stream, 
and in the form of finely divided 
spray or fog. It is useful by itself and 
with the controlled addition of chem 
icals to produce foam and “wet” 


water in fog or foam form 


Perhaps the oldest technique for 
fighting refinery fires is the use of 
steam. This is useful particularly for 
flooding small, ene losed areas Or 
tanks, for extinguishing burning vents 
and for smothering furnaces 


The most common extinguishing 
agent is foam, chemical or mechan- 
ical. In more elaborate installations 
the foam-producing chemicals are 
stored in large tanks and piped 
throughout the refinery, Current 
trends appear to favor portable sup- 
plies that can be moved to the area 
and pumped through fixed plumbing 
at the units to be protected 

Experimental pumping of foam 
through product or special lines into 
the bottom of tanks, called “sub 
surface” application, has produced ex 
cellent results and many installations 
of this type have been established 

In recent years the application of 
water in finely divided particles 


“water fog” has progressed he yond 
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ACIDS, CORROSIVES AND 
SOLVENTS 


HOT LIQUIDS 








TOXIC GASES AND V 


MECHANICAL SEAL 


WILL HANDLE THEM ALL! 


Wedge and sealing rings molded from DuPont Teflon assure effi- 
cient, safe handling of all known industrial chemicals and corro- 
sives at temperatures varying from 120°F. to +500°F. Spring 
and metal parts are furnished in the metallurgical specification 
best suited to the particular service. In every way, you get a 
mechanical seal that is “John Crane’’ engineered to your require- 
ments—no matter how tough! 


The Type 9 Seal has and continues to solve innumerable problems 
where difficult-to-handle liquids and gases are involved .. . at pres 
sures up to 750 psi. It can do the same for you. 


Use the Type 9 Seal on all rotating shaft equipment —centrifugal 
and rotary pumps, mixers, agitators, autoclaves, other equipment. 


REMEMBER: Your toughest problem can be the Type 9's next success 
story. Send for full details today. 


Crane Packing Co.. 6420 Oakton St Mor 
Suburb In Canada: Crane Packin ( 


CRANE PACKING COMPANY 
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Now See Level “Inside” Vessels As Management Sees It... 
from Panels 2 Mile Away 


Meet 
the 


Author 


CALVIN H. YUILL has a back 

ground of some 25 years in fire 
technology and the related fields of 
building codes and materials. With 
Southwest Research Institute since 
1952, first as assistant director and now 
director of fire technology, Yuill also 
served the Gypsum Association four 
years as a building code engineer, 
carrying on liaison with governmental 
bodies regulating construction and the 
use of buildings, and spent two years 
as an industrial analyst for the De 


partment of Commerce. 





; " thas : the experimental stage and is now 
With a new Fielden unit, the level of any liquid, powder, interface, or | 


granular solid can be measured accurately in any area... and tI; 
reproduced visually as far as 4% mile away. an See 
The development of ‘‘wetting 


used in fixed sprinkler systems and 


This equipment now enables you to combine all the advantages of 
capacitance level measurement with the convenience of 84"' vertical 
scale indication and control. Level is measured and indicated locally ; —_ 
and/or remotely by a Fielden Series 10 TeLstror, Series 42 Null where penetration of tightly packed 
Balance or Series 16 Continuous Level Telemetering System. A combustibles is a problem. Adding ait 
TEKTOLOG Electronic Sight Glass of panel space-saving design then to the mixture through a correctly 
shows level graphically by means of a moving colored tape. designed nozzle provides a “wet wate! 


agents” that reduce the surface ten- 


sion of water has proved helpful 


foam” that is effective on open tanh 





and spill fires as well as for cooling 
HAZARDOUS LOCATION SAFE LOCATION Features 


MEASURING UNIT @ TEKTOLOG Electronic ; : 
Sight Gloss avoiloble | Other Systems —— Carbon dioxide 


for electric control with | and dry powder extinguishing agents 


exposed tanks and processes 


PROBE 





SS 
S 
NS 


SST TTT 


“Ve MILE up to 4 separate points | are commonly used in hand and port 


able extinguishers, on fire trucks, and 
e Indicates leve! of any 


TEKTOLOG 
Explosion Electronic 7 material —conducting or 
Ww 


proof Sight Glass ©7777 7 non-conducting areas. ‘These agents are particularly 
Meter 


in fixed systems for flooding enclosed 


effective on oil fires 











@ Measures entire spans . ° 
Air has been used in recent years 
or any portion up to 


180 or 200 feet te extinguish fires in storage tanks 


Low pressure air introduced at the 

bottom of a tank carries cool liquid 

to the top, reducing the surface tem- 

a ——- ee - —— . perature below the ignition point of 
FIELDEN INSTRUMENT DIVISION the fluid. Large tank fires have been 
Dept. W, 2920 N. 4th St., Philadelphia 33, Pa. 


Please send me bulletins on the following systems |_| PNEUTRONIC Level Control 
using Fielden TEKTOLOG Electronic Sight Glass ["] TEKTOR Level Limit Control 

| TELSTOR Continuous Level System {_} Series 42 Null-Balonce Continuous -stablish 
|_| Series 16 Continuous Level Telemetering System Level System control established when the storage 
temperature exceeds the flash point 


extinguished by this method when the 
flash point of the fluid is above its 
storage temperature and effective 


NAME TITLE 
COMPANY Mutual Aid — Where several refin- 


aponees. eries or related industries are located 











in the same area, cooperative agree- 
city 





ments for mutual aid in the event of 
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MALTESE CROSS FIRE HOSE 


iS THE FINEST IN FIRE PROTECTION 


Maltese Cross Fire Hose has never failed at a fire, has 
always given peak performance when needed as shown 
in these three case histories. 


(1)...A large New Jersey refinery battled a stubborn 
fire with five brands of fire hose. All brands burst on the 
job except Maltese Cross Fire Hose, and that same hose 
has been in use now for over 30 years! 


(2)... Not one length of 20-year-old Maltese Cross Fire 
Hose failed in one of the century's worst refinery fires. 
Thirty-nine lengths of other brands of fire hose burst 
during action. 


(3) ...A large refinery refused to buy higher priced Mal 
tese Cross Fire Hose but settled for a lower cost hose 
When a fire occurred their cheaper hose lengths burst one 
after another. They borrowed hose from a nearby refinery 


Maltese 
extra strong yet light and flexible 
50 feet 


» Cross Fire Hose for severest service 
Standard lengths 
tested up to 400 psi 





... Maltese Cross Fire Hose. Not one length burst. Today 
Maltese Cross Fire Hose is a standard part of their fire- 
fighting equipment. 
Here is proof that Hewitt-Robins Maltese Cross Fire 
Hose offers the greatest safety and economy over the 
years . it will never mildew or dry-rot during storage 
. it is oil, acid and abrasion-resistant and built to with- 
stand the severest it’s the handmade fire 
hose whose wrapped construction includes four tough flex- 
ible plies of specially woven duck combined with premium 
rubber compounds 


pressures 


Maltese Cross Fire Hose is widely 
used and approved for oil tanker service because it resists 
weathering and salt spray 

Your investment in Hewitt-Robins Maltese Cross Fire 
Hose will insure complete and proven protection in your 


industrial fire protection tem 


HEWITT-ROBINS 


EXECUTIVE OFFICES 


STAMFORD, CONN. 


ENGINEERING AND ERECTION OF COMPLETE BULK MATERIALS HANDLING SYSTEMS + “GLIDE RIDE” THE NEW MOVING SIDEWALK 


PETROLEUM REFINEI 


For more data on advertised products 


use Readers’ Service Cards, last page 


INDUSTRIAL HOSE - CONVEYOR BELTING - CONVEYOR MACHINERY « VIBRATING CONVEYORS « VIBRATING SCREENS - DESIGN, MANUFACTURE, 
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Harshaw Catalys 
Powders 

Toblets Granvies 
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Harshaw Catalysts—made exactly to your specifications of raw 
materials, chemical composition, and physical properties such 
as length, diameter, crushing strength, abrasion resistance, bulk 
density, etc. AND delivered when you want them! 


Harshaw has the know-how — we pioneered in making customer 
specified catalysts. Harshaw has the facilities—we produce 
carloads every week! 

We are to you like the druggist is to the doctor... write your 
catalyst prescription and depend on Harshaw to fill it. 


Our free booklet ‘‘Harshaw Catalysts” is yours for the asking, Write today. 


The HARSHAW CHEMICAL Co. 


CLEVELAND 6, OHIO 


CHICAGO «+ CINCINNATI + CLEVELAND + DETROIT + HOUSTON + LOS ANGELES 
HASTINGS-ON-HUDSON + PHILADELPHIA + PITTSBURGH 
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more serious fires can be of benefit to 
all. Municipal fire departments, of 
course, should be included. 

In this manner, reserves of extin- 
guishing agents, man-power, and 
equipment can be made available on 
short notice. 

Illustrating the potential inherent 
in a well organized program of this 
nature is the Texas City Industrial 
Mutual Aid System, Originally or- 
ganized in 1948, a year after the 
Texas City disaster, this organization 
has reached a high peak of efficiency 
and effectiveness. 

Twenty-six refineries, petrochem- 
icals, pipe line companies, utility, 
police, fire and related organizations 
and associations form the system 

An eight-man executive committee 
establishes policy and directs opera- 
tions under five sections——Industrial 
Communications, Equipment, ‘Traffic 
Control and Medical. Under a work- 
ing agreement with the American 
Red Cross Disaster Relief Committee, 
the Red Cross will assist when called 
upon and to the extent requested 

A Manual of Procedures has been 
developed and enough “dry runs” 
have been held to eliminate serious 
difficulties and demonstrate practica- 
bility of the plan 


An interesting function is the or- 
ganization of a Risk Evaluation Com- 
mittee that, on request, will appraise 
the hazards in smaller plants and 
advise them in establishing proper 
safeguards. 

The Texas City plan in itself is 
not unique. Many variations of this 
program exist in different sections of 
the country. Any refinery operator 
would do well to consider the added 
security that such a plan offers. In 
this connection, the U. S, Congress 
last year enacted legislation permit 
ting government installations to enter 
into cooperative agreements of this 
nature with municipalities and indus- 
tries 

The petroleum industry can be 
proud of its achievements in the field 
of fire technology. Yet the annual fire 
record proves the need for even 
greater efforts. Concerted action will 
do much to counteract negative pub 
lic reaction to the occasional spectac- 
ular fires and to conserve a resource 
vital to the economic and _ political 


well-being of the country pode = 
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HERE'S YOUR 


ESCO GUIDE ro 


COST REDUCTION 
in the use of stainless and alloy steels for the 



































manufacturing and process industries 











CORROSION + HEAT + IMPACT and ABRASION 


... Whatever the problem, processing, or manufacturing end 














products, this 100-page book will suggest new and better 














solutions which can mean immediate cost reductions, in- 











creased efficiency and often a superior process or product, 








Over 47 pages of specifications, alloy chemical composition 








and physical properties and handy reference tables and 








charts on corrosion, heat and abrasion resistant alloys. 
The only book of its kind. Here also is the latest informa- 
tion on static, shell molding and centrifugal casting of alloy 





























and stainless steels for all industry. 
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What's Happening... 





Conoco Keeps Refinery 
Ready for Operations 


Continental Oil Company, which closed 
its refinery at Glenrock, Wyo., 
tain the plant 
January 1957 

Negotiations are underway for sale of 
the 4500-barrel-a-day refinery, 


oco 16 putting it on a 


will main 


on a standby basis until 


and ( on 


standby basis to 
enable the buyer to return it to full opera 
within 48 hours. The 


buyer has not identified 


tion prospective 


hee n 


Sinclair Buys Product Plant 


Sinclair Oil & Gas 
quired full interest in a gas-products plant 
at Sweetwater, Texas 
quired from Rowan & 

It is 
a day, from 
propane, 
extracted 


Company has a 


The plant was at 
Hope and others 

14 Mmef. of was 
6100 


natural gasolines are 


processing 
which 
butane 


sone 
about gallons of 


and 


Hunting Flaws with Gamma Rays— 


. in the Industry 


New Reserves Keep Ahead 


Of Production; 


Proved oil and gas 
1955 


production 


reserves went up 


inother notch in despite record 


breaking and 


consumption 
This was revealed in recent reports jointly 
Insti 


Association 


American Petroleum 
Ameri 


The excesses of reserves developed over 
1955 


released by the 


tute and the an Gas 


reserves consumed in were moderate 


cases of crude oil and natural-gas 


But the 


proved up 


in the 


liquids excess of natural gas re 


serves over the reserves used 


was greater than normal 

Reserves of liquid petroleum increased 
35.4 
This includes crude oil and 


New 


645 million barrels to a new peak of 
billion barrels 


iatural Was liquids reserves came to 


Radiographing pressure vessels, to detect possible flaws in vital welds, is one of the uses 
The M. W. Kellogg Company has for this gamma-ray projector. Shown here at Kellogg's Jersey 
City plant, it has been set up in a pressure vessel, with the film to be exposed attached to the 
vessel's exterior, With the shutter closed, as it is here, the shielding is so thorough that men 


can work close to the unit in complete safety 
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Still Climbing 


3.3 billion 
produc f d 


But 2 


barrels 7 billion were 

Natural gas reserves shot up 12 trillion 
cubic feet to a new high of 223.7 trillion 
This was the greatest 
1946. New 
feet were 


were 


annual increase since 
22.1 trillion 
But 10.1 trillion feet 


reserves of cub 
develope d 


produced 


Liquid Hydrocarbons—Proved 
of liquid hydrocarbons were estimated at 
$5,450,735,000 barrels at the end of 1955 
This 645,532,000 
barrels reserves at the 
1954 

During 
new 


reserves 


was a net increase olf 


over the end ol 
1955, 


reserves 


5. 385,232,000 barrels of 

proved up, while pro 
duction ran 2,739,700,000 barrels. The net 
gain of 645 million barrels exceeded that 
of 422 million in 1954. But it was the 
smallest of any other year World 
War II. In other postwar years, net in 
creases ranged from 700 million 
in 1947 to 2.6 billion in 1951 


The 3,385,232,000 barrels of new liquid 
hydrocarbon reserves proved up in 1955 
compared with 3.0 billion in 1954, a post 
war low of 2.7 billion in 1947 and a post 
war high of 5.1 billion in 1951 


were 


since 


barrels 


Crude Oil—Included in the liquid hy 
drocarbon reserves at the end of 1955 were 
$0,012,170,000 barrels of crude oil. That 
was 451,424,000 barrels more than at the 
end of 1954, During 1955, 2,870,724,000 
barrels of new reserves were proven up, 
while production ran 2,419,300,000 


The net gain of 451 barrels in 1955 was 
the smallest since the war. In 1954 the in 
616 barrels. In other 
years ranged from 500 
1952 to 2.2 billion in 


crease was million 


postwar increases 

million barrels in 

195] 
a he 


‘ rude 


barrels of 
1955 


total of 
reserves 


2,870,724,000 
proved up in 
practically the same for 1954. It compared 
with a postwar low of 2.5 billion 
in 1947 and a high of 4.4 
in 1951 

Crude the end of 
equivalent to 12.4 times the production of 
2.419,300,000 barrels 1955. This 
ratio was about the same as for the three 
1951, 1952, 1953. At the end of 
1954, the ratio was temporarily up to 15.1 
as production then showed a decrease in 
stead of its usual increase 


was 


barre Is 


postwar billion 


reserves at 1955 were 


during 


years, 


Natural Gas Liquids—Reserves of nat 
ural-gas liquids at the end of 1955 were 
estimated at 5,438,565,000 barrels, up 
194,108,000 from the end of 1954. New 
reserves proved up during 1955 totaled 
514,508,000 barrels, while production 
amounted to 320,400,000 


barrels 
million 


million 
193 


The net increase of 194 


contrasted with a decrease of 
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BROWN FINTUBE 
SECTIONAL HEAT EXCHANGERS 














@ Modular design;— can be changed quickly from one 
product and duty to another by simply adding or removing 
sections or changing series-parallel manifolding. Pilot opera- 
tions enlarged easily to semi-works or full plant by direct 
multiplication keeping all conditions in same relationship. 
Standard sizes. Interchangeable. Pressures to 22,000 psi. 
Mild steel, alloy or non-ferrous construction. 


BROWN FINTUBE COMPANY 
Elyria, Ohio 


Engineering and Sales Representatives in the Principal Cities 


BROWN FINTUBE 


HEAT TRANSFER PRODUCTS 





74 Complete 
Line of 





COMBUSTION 


ACCESSORIES& 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
and Frame, top 
hinged, ratchet 
type, heavy duty, 
for manual con- 
trol. Surfaces are 
machined to a 
close fit 


O 


Wide-View Peep 
hole, safety, cur 
fain type. Cobalt 
glass removed to 
show bearing sur 
face for curtain 
Curtain halves are 
interlocked—open 
simultaneously 








Fuel Oil Suction 
Strainer, single type 
Large basket area 
insures low pressure 
drop; cover and bas 
ket easily removed 
for cleaning 


OAs A 
acon 


Ignition Port with 
Refractory Tile No 
M896 for use 
with standard 3” 
pipe. Also serves 
a5 a peephole. 


Furnace Relief and Access 
Door, heavy construction 
practically air tight. Door 
casting correctly weighted, 
lined with plastic refrac 
fory retained by imbedded 
grill; with observation port 
TTL «and cover. 
Fuel Oil Heater, 
Self-Cleaning, 

Spiral Coil Type 

High oil velocity 

in coil, resultant 

turbulence pre 

vents carbon for 

mation. No internal 

connections of 

joints. 


The ‘‘right combination’’ 
maximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gas or Combination Oil & 
Gas Burning Equipment; NATIONAL AIROIL Com- 
bustion Accessories; and, NATIONAL AIROIL 
Engineering Consultation. May we be of help to 
you in accomplishing your particular installation 
or in solving that difficult problem? 


for you in achieving 


CHEMICAL-PETROLEUM DIVISION 


SE NATIONAL AIROIL 
A BURNER CO., INC. 


EAST SEDGLEY AVE PHILA 
Southwestern Division 
2512 South Boulevard, Houston 6 


34, PA 


Texas 
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What's Happening. « « 


in 1954 
net increases in these reserves 
from 90 539 


f 


In other postwar years there were 
ranging 
million to million barrels a 
if 

The 514 million barrels proved up in 
1955 compared with only 107 


1954. In 


proved up ranged from 252 


million in 


other postwar years, amounts 
million to 766 


million barrels i Cal 


Estimates for natural-gas 
were estimated at 2253.7 trillion 
feet at the 1955. That was an 
increase of 12.0 trillion over the year be 
lore New reserves 1955 
totaled 22.1 trillion over the previous year, 
while net production 10.1 


Natural Gas 
reserves 
cub end of 
proved up in 


unounted to 
trillion 
In other postwar 


have 


years, the annual net 
ranged from a low of .25 
5 


1954 to a high of 12.4 


increases 
trillion feet in 
trillion in 1946 

The 22.1 trillion feet of 
proved up in 1955 was the greatest 


new reserves 
amount 
World War II 


new 


deve loped im any yeal 
In other 
proved up 
9.6 


since 


postwar years, reserves 
from 


20.5 


ranged 
1954 to 


have 
feet in 


annually 
cubs 
1953 


trillion 
trillion in 


Sohio Crude Runs Up 
Seven Percent in 1955 


Crude oil processed at refineries of The 
Standard Oil Company (Ohio) in 1955 
averaged 129,411 barrels a day. This rep 
resents a 7 percent increase over the 121, 
014 barrels processed daily in 1954 

In its report, the 


annual company at 


tributes its high level of 
extensive expansion 
World War II 
Sohio 
refining 


operations 


10dernization 


ind Il 
During the posty 
than 


ncreasing 


since 


decade, invested more 
fac ilities, 


capacity by 64 pe 


million in 
crude-oil processing 
cent 

Although no 
pleted during capital 
for refinery improvements totaled $5.6 
million. At the Cleveland refinery, cor 
struction was started on a $5 million cata 


wert col 
expenditures 


major units 


1955, 


lytic reformer 


Texaco Plants Improve 
Winning Safety Record 


Phe 


Texas Company Refining depart 
ment s : 


1955 showed a 46 
1954 Th Ss 
department perma 


accident rate in 


percent improvement over 


achievernent gives the 


nent Texaco President's 
Salety 
in 1954 
The 
Refining 


lost-time 


possession of the 
Award, an honor it previously won 
and 1953 
disability frequency rate of the 
department for 1955 
accidents for million man 
hours worked, as against 3.81 in 1954 
Of the Refining department’s 29 instal 
lations throughout the U. S., 18 locations 
had perfect records of no injuries in 1955 
Four of installations have ten 
without a lost-time 


was 2.U6 


every 


these 


wome 


years or more Injury 


Skelly Develops 


New Gun Solvent 


Skelly Oil Company has filed a patent 
application for a new gum-solvent formula 
to increase mileage, decrease 
quirements and improve horsepower, De 
veloped in the Skelly laboratories at Paw- 
huska, Okla 


octane re 


the new gasoline formulation 


’ 


COMPLETE 
DATA 
SHEET 

FILE 
ON 


PROTECTION 
WITH 


FRANGIBLE DiSCS 


With more than 
25 years’ exper- 
rence in applying 


known _ scientific 


principles to pressure protection together with 


i arefully 


supervised experimental 


work, our 


engineers have acquired a wealth of highly 


specialized knowledge in the field of metal be- 


ale halels 


We offer this information to you as a continu- 


ing data sheet file. It’s free! Write for it today! 


-— 


4 


FRANGIBLE DISCS, INC. 


” PENNS GROVE, N. J. 
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More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 
and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten- 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America, 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil. HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 
of these installations. 


Vapor at 550°F. is condensed and condensate sub- 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted. 


HUDSON 


evelopment of units for special applications, HUDSC ENGINEERING CORPORATION 


reached and has r 


with Air FAIRVIEW STATION . HOUSTON, TEXAS 





LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 
give accurate temperature control of cooled 
streams, but save up to 85% of fan horsepower 
compared with conventional fixed pitch fans? 


= ~~ 


BECAUSE fixed pitch fans are te 


selected to move the air required under 
conditions of summer au temperature and 
maximum heat load, and needlessly move 
uch maximum quantity even under con 
dition ol winter ai temperature and 
lower-than-desigyn heat loads. With Hud 
on Auto-variable pitch fans the blade 
pitch is automatically controlled by out 
let cooled fluid temperature so that onh 
the quantity of air required to maintain 
this temperature is moved. This quantity 
in winter may be only 30° of that re 
quired in summer, resulting in fan horse 
powe! aving of 8S attributable to 
\uto-vartable pitch han a compared 
with conventional fixed pitch fan 


OVER 200 AUTO-VARIABLE PITCH FANS are providing ac 

curate, trouble-free temperature control in Hudson Solo-aire and Combin-aire 

units. Minute changes in cooled tluid outlet temperature immediately and automatically 
changes pitch of fan blades, increasing or decreasing flow. Control ts effective despite 


changes in heat load or hot fluid inlet temperature; and over ambient air temperature 
range of more than 150° | 


Consult Hudson tor more detailed information on the application of Auto-variable 
piich fans to present or future installation 


HUDSON AUTO-VARIABLE PITCH FANS 


* Accurately control temperature ¢ Prevent freezing even in extremely cold weather. 
© Effect major savings in power © Operate with standard pneumatic instruments. 
* Reduce cost of control equipment ¢ Have all moving parts of control mechanism 


* Eliminate by-pass piping completely enclosed and weather-proofed. 


HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





the frontiers of progress you'll find... 


What's Happening... 


y) 
is not a neutralizing additive, but a hydro- 4, y 
carbon formula “wml 

Instead of trying to neutralize carbon ny 
and lead, the company has attempted to y 
break down the gum that binds them. As 
gum and then carbon and lead are re- 
moved from combustion areas, mileage is sto 
expected to improve. Sizable horsepower p 
benefits also may be realized for the same 
reason 


BM Changes Form expensive 
For LP-Gas Report 





To more closely determine the volume, | a ° 
type and uses of certain gas-liquid prod- | VY, f 
ucts, the Bureau of Mines is revising its | -Q id 0 ad | il 
questionnaire on “Sales of Liquified Petro — - : 
leum Gases in 1955.” 
Companies will be expected to report on 
all LP-gases they handle, whether it was 
purchased or manufactured in their own | losses 
plants. The changes are the result of a 
study by the bureau and the Natural Gaso 
line Association of America’s Statistical 
committee 
Significant changes in the questionnair« 
sent to producers and marketers include 
1. Space under three categories for 
reporting Other Mix, which in- 
cludes propane ethane and propane 
ethylene streams. Such production 
will be reported only if it has been 
reported to the bureau on the monthly 
Natural Gas Liquids Report form 
Plac _- under two categories for sep 
arate reporting of isobutane. This 


previously was included under bu 
tan nee" COLFOAM MICROBALLOON™ spheres cut waste of 
| 


A subheading under “Industrial Uses 


. 
for separate reporting of LP-Gas | stored crude oil and products 
used as refinery fue 

Until the development of Colfoam Micro top of crude oil and products and form a 
balloon Spheres, cone-roof tanks were foam-like seal 

Copies of Index extremely wasteful of stored crude oil and 4 

products In fact, these tanks were more like B syers of Ce lfoam Microballoon pheres 


Still Available uncorked bottles — so far as controlling enjoy many advantages from Colton Tech 


evaporation was concerned. nical Service at no additional cost. Sur- 





Copies of the 1955 PrTroLeum 
Reriner Index, which in the past Then Colfoam Microballoons entered the 


always has appeared in the Decem picture. Years of testing and actual ex 
ber issue, are still available to sub 


scribers. Readers who want. this 
valuable guide to the past years ad 
vancements in refining, petrochem 
icals and natural gasoline should use 


the Reader's Service green card in f ; ‘ 
the back of this issue. Write on the or themselves through money-saving con 


card. “1955 Petrroteum REFINER servation of crude oil and products 


veys, made prior to purchase, estimate 
what savings can be expected and how 


. much material is needed. Foll wing super 
perience prove that a blanket of Colfoam 


Microballoon Spheres reduces costly eva 
poration losses by as much as 86%. Col 
foam Microballoon blankets are easily 
installed, require no upkeep and soon pay 


vised installations, actyal savings are de 
termined. A Portable Gage Tape W ell 
that aids in accurately measuring stored 
material and a Foam Sampler that meas 
ures foam thickness are s ipplied as well 


as complete technical bulletins 


Index,” fill in name, address and 


- “Bought by the pound and used by the Write today for full information on 
mail. There is no charge to sub ve 

scribers fraction of an inch,” urea formaldehyde Colfoam Microballoon Spheres and for 
° , 


Colfoam Microballoons are microscopically proof of substantial savings through drastic 











small, gas-filled spheres which float on reduction of evaporation losses 


Ohio Oil to Recover *COLFOAM Reg. T. M. Colton Chemical Co. MICROBALLOON Reg. T. M. Standard Oil Co, (Ohio) 
Uranium From Lignite 


The Ohio Oil Company, in association CoLton CHEMICAL ComPANY 
= 


with Arthur E. Pew, Jr., of Philadelphia, 
has made arrangements with the Atomik 
Energy Commission for the sale of ura COLTON A DIVISION OF AIR REDUC TION Co.. INC, 
nium concentrates to the government 
as Gee Ghat ‘Seeate Of tas bind by oot 1747 Chester Avenue, Cleveland 14, Ohio 


vate industry, the associates intend to pro 
duce uranium concentrate from uranifer 


ous lignite found in western North and SALES Offices and Warehouse Facilities Throughout U. $ 
South Dakota. The lignites can not be EXPORT: Airco Company International, New York 17, N. Y. 
treated economically, however, by the 
metallurgical techniques applied to stand Products of other divisions of Air Reduction Co., Inc. include; AIRCO 
ard uranium ores cutting equipment PURECO carbon dioxide, liauid-s 4 ORY -1¢ 

The group has conducted considerabl hospital equipment NATIONAL CARBIDE — pipeline acetylene and 
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the NEW | 


research, through Catalytic Construction 
R Company, toward developing an economi 


process for recovering uranium from the 
lignites 


Further development of the process will 
be conducted in a pilot plant at the Colo- 
rado School of Mines. Catalytic Construc 
tion has been hired to handle pilot-plant 
operations 

Depending on the pilot-plant results and 
determination of ore reserves, the ass¢ 
ciates will decide whether to build a mill 
If the decision is favorable, they will take 
up further negotiations with the AEC for 
sale of the concentrates 

If constructed, the mill is expected to 
begin operations in the fall of 1957. In ad- 
dition to ores under the associates’ con 
trol, the mill will process amenable lig 
nites mined by other interests in the area 


Cornell Offers Course 
In Electron Microscopy 


Cornell University’s Department of En 
gineering Physics will present its summer 
laboratory course in ““Techniques and Ap 
plications of Electron Microscopy” again 
this summer, June 11-23 

The course, under the direction of Ben 
jamin M., Siegel, will have two guest le« 
turers. They are Cecil E. Hall, of Massa- 
chusetts Institute of Technology, and 
Robley C. Williams, of the University of 
California at Berkley. 

e The course is designed to give students 

built an intensive survey of basic theory and 
ses interpretation of results. Registration is 
| limited to a small group so facilities will 

be available for each student to pursue 


to last a lifetime , | laboratory work in his special field 


Inquiries should be addressed to Benja 
min M. Siegel, Department of Engineering 
Physics, Rockefeller Hall, Cornell Univer 
sity, Ithaca, N. Y 


With proper application, the new USG Supergauge will last 
a lifetime! 


SEGMENT — stainless steel, with nylon-faced gear section. | Los Angeles Plants Ready 


Nylon-to-metal bond stabilizes the nylon against expansion . 
JP ppeterteacer: aeons on Sr oe For New Pollution Rule 
and contraction . . . maintains accurate pitch diameter . 


assures proper mesh with stainless steel pinion under severe | “Most of the work is already done, 


, “a said Felix Chappellet, vice president and 
temperature and moisture conditions. gencral manager of Western Oil and Gas 


MONO-UNIT CONSTRUCTION permits easy removal of com- Association, commenting on the new air 


: ; : : pollution-control Rule 61 adopted by Los 
plete gauge assembly for inspection and adjustment. Angeles County’s Board of Supervisors 


ARC-LOC MOVEMENT — permits all calibration adjustments of The rule requires recovery of gasoline 


‘ . : ’ . | vapors lost to the air when trucks are 
gauge assembly from rear without removing dial and pointer. filled at large loading racks. It becomes 


LEGEND ON DIAL— gives complete description of socket, Bour- effective in September 1956 


: : A ee. : Association members launched a volun- 
don tube and movement material for ready identification. tary plan to control these vapors 17 
° months ago as part of an over-all industry 
MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits at @ a i ae iene 
accurate repositioning of pointer. Close to $2 million will be spent by the 
a . : . es . oil industry to control about 30 gasoline 
Ihese features are also available in USG Solfrunt Gauges loading’ racks affected by the new ruk 
with solid front construction, Sixteen of the largest racks are completed 
. F F ‘a ba “a ' ‘ or in the final stages of construction 
Supergauges available in 4!5", 6”, and 8!" sizes. For 
complete information on case styles, materials of construc- . . 
Pi “eta Sige aR ' Sinclair Cuts Runs 
tion and connections write for Publication 1819. 
Sinclair Refining Company is reducing 
daily average crude runs by 35,000 barrels 
. 4 for March, April and May. This amounts 
, ’ 7 to an 8-pe t cut from the January and 
UNITED STATES GAUGE Saupe Sleadguailers pon Sener as 1 the January a 
FOR OVER 50 YEARS Standard Oil Company Indiana) is 
reducing cuttting its crude runs for those 


months by 9 percent from the operating 
Home of she CUPERSAESS levels of Januaary and February, The re- 


Division of American Machine and Metals, Inc., Sellersville, Pa. duction is planned to curtail production 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER ‘ol 55. N 


























Phillips 


too, will soon benefit 
..- from SELAS Gradiation’ Heating 


A battery of seven Gradiation Heaters is now in the engineering stage 
at Selas for use in Phillips’ new ethylene plant at Sweeney, Texas. 


Based on their previous experience with Selas Heaters in ethylene service, 
Phillips knows it can expect: 


' @ Operation at the designed capacity from the tic or catalytic reactions and high tempera- 
moment of startup. ture preheating. 


T 
@ “On stream’”’ periods, without shutdown, well Uniform _ ne ee 
. "« ace @ enas ; ; 3 i z % 9 
in excess of 30 days. face extends tube life by eliminating local over 
heating and material degradation at the tube wall. 
igh conversions and selectivity. ' 
High conversions and selectivity Controlled combustion, with little or no excess 
Versatility in processing widely different feed air to cause external oxidation of the tubes... 
stocks. no lag in response to controller demand 
Send for copy of reprint, "Try the Gradiation Heater for Eco- 
: ; ‘ nomical Ethylene Production” and Bulletin 84 “Gradiation 
meeting any time-temperature curve in pyroly- Heating for Petroleum and Chemical Processing.” 


SEL AS Mest and Whit Processing Engineers 


CORPORATION OF AMERICA 
ORESHER. PENNSYLVANIA DEVELOPMENT + DESIGN «+ CONSTRUCTION 


Zone Control of heat input, which enables 
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What's Ha a 


of heating fuels, now that the peak of 
winter demand has passed 
And another company, Pan-Am South- 
ern Corporation, is reducing refining oper- 
ations by 10.8 percent for the spring 
quarter. Total crude runs at that compa- 
ny’s Destrehan, La., and El Dorado, Ark 
refineries will be 66,000 barrels a day 
TENNESSEE'S LEQUID stead of the 74,000-barrel schedul 
lowed earlier in the year 
This is the third year Sinclair has re 


duced runs at the end of the heating-oil 
|} season It is in line with the company 
OQ long-range planning for reducing opera 


’ 


tions when fuel markets are curtailed for 


HIGHEST % the season 


SY eley Vibe g National Constructors 
Honor Five Members 


<. National Constructors Association has 
presented five safety awards to member 
companies, Companies which received the 
’ awards 
@ The Chemical Constructior I 


pany, New York 
@ The M. W. Kellogg Compar New 
York 
. Koppers Company, Inc., Pittsbure! 
@ Procon, Inc., Des Plains, Ill 
The Rust Engineering Compar 
Pittsburgh 
The association is made up of concer! 


A SOLVENT engaged in the engineering and construc 


tion of chemical plants, petroleum refin 


erics, steel mills and power plants. The 
of iward is given each year to companies 


which establish safety records based or 





frequency and severity of injuries lower 


Economy and Effectiveness [i Gbey 4-8 


Ir 1955, the association had an average 
frequency rate of 16.1 and an average 
severity of 0.85. The construction industry 

Fennessee’s Liquid Sulfur Dioxide, a in general had a frequency average of 


product of highest purity, is particularly 17.29 and a severity average o 9 
suitable as a solvent for recovery of aro- ; 1954, the last year for wi 

matics—It is completely miscible with wailable 

aromatic hydrocarbons over a wide tem- ; 

perature range, while the solubility of Torrance Refinery 

napthene and paraffin hydrocarbons is Sets Safety Record 

limited and increases with decreasing 

temperature, Recovery of a higher per- General Petroleum Corporation en 
centage of aromatics is obtained for oie at the ' aaa 5 = a ane 
hydrocarbons over a wide boiling range ‘lion rote on Agger fine ange Sg i, ‘ 
Perhaps Tennessee's highest purity Liquid ar a " ye - tee 
Sulfur Dioxide can effect a more efficient 1955 “ Poems By 956. This - ; 
ind economical operation in your process an all-time safety record for the Manu 
ing. We would like to discuss these 


facturing department. More than 1000 e1 
possibilities with you ployees are covered in the figure 


Credit Where Credit’s Due 


The original prese ntation of “Air Versus 
, Water Cooling by J J. Weather 
@ TON DRUM ‘ 
© CYLINDERS ad DRUMS i | published in March Petro_.eum REFINER, 
e@ TANK TRUCKS and : | page 181, was before the NGAA Okla 


| homa Regional Meeting, September 29, 
@ TANK CARS ‘ 1955, Oklahoma City. This credit to the 


Available In: 


issOociation was omitted in the Marcl 


) | Fractionating Pilot Plant 
| | Completed at Baytown 
4 versatile new fractionating pilot plant 
TENNESSEE CORPORATION 


has been placed on stream at Humble Oil 
617-629 Grant Building, Atianta, Georgia 


& Refining Company's Baytown, Texas, 


| 
} 
} 4 finery 
| 


With two continuous distillation 
umns, the unit has been termed mor 
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BLOWDOWN 
CONTROL 


Guide ring accurately con- 


“ 
y 


trols blowdown by adjust- 
ing the reaction force of 








various media being han- 
died. This assures sharp, 
controlled closing 


7 ve action N 
CONTROL 


Adjustable nozzle ring as- 





aaaaae 





—_ 


sures sharp, controlled pop 





action . . . prevents long, 





drawn-out warn or simmer 


before popping. 





Look for these Signs of Safety 


Performance is built into every Crosby Noz- time and maintenance. Because they in- 
zle Type Safety-Relief Valve—in basic engi- corporate generous safety factors, these 
neering, in quality materials, and in pre- valves stay on the job for years. 

cision workmanship. Crosby Valves meet Write for Bulletin describing the complete 
the needs of Industry for maximum oper- line of Crosby Relief Valves—or ask for 
ating dependability and minimum down- our quote on your valve requirements. 


CROSBY STEAM GAGE & VALVE COMPANY 
43 KENDRICK STREET, WRENTHAM, MASS 


C rosby 7 


KEEPS PRESSURE ON THE 
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Sier-Bath HYDREX 


speeds up Lube Oil 


Drum Filling at 
SUN OIL COMPANY 


At the Newark, N. J. storage and blending plant, a “Hydrex"” pump 
replaced the gravity feed method of drum filling. Result—faster flow; 
increase in drums per day because flow-meter could be used; elimi- 
nated drum weighing. Oils of 100 SSU to 3000 SSU at temperatures 
of 80° to 120”, are pumped intermittently 8 hours a day, 5 days a 
week, with good results and no trouble. 


Sier-Bath HYDREX PUMP 


~* oe 
: “ 
a 


eres. 

— a 
he simplest heavy duty gear 
pump made! Use it in place of 





Only 2 
castings 


Only one stuffing box 
(under suction pressure) 




















Hydraulically 
balanced 


pumps costing much more... for 
handling chemical solutions, fuel 
oils, lube oils, hydraulic liquids, 








etc. 


The “Hydrex” needs no costly 
speed reducer—can be direct-con- 
nected up to 1800 RPM. Extreme 
simplicity allows heavier construc- 
tion, easier installation and main- 


tenance, less downtime, longer 
life. 


Models available to pump iiquids 
from 32 SSU to 250,000 SSU, at 
1 to 350 GPM, up to 500 PSI. 





Precision 
manufactured 
rotors 

















All machined 
surfaces 
ground 


Call your local Sier-Bath Pump 
Representative . . . write to Sier- 
Bath Gear & Pump Co., Inc., 9261 








Hudson Blvd., North Bergen, N. J. 


r-Bath ROTARY PUMPS 


—_ 


Screw Pumps Nig, 


HOt Anniversary 


304 


Mtrs. of Precision Gears, Retary Pumps, Flexible Gear Couplings 


Se & 


Gearex® Pumps —““S_/ Hydrex® Pumps 
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Member AGMA. 


| 


| Happening... 


ficient than batch-type equipment. It will 
be used chiefly to prepare high-purity 
petrochemicals, and is expected to aid re- 
searchers by: 
® Producing 
pilot units 
@ Processing samples from any of the re- 
finery’s operating units for study 
The plant has a daily capacity of two 
barrels. It is equipped with a device which 
continuously weighs both feed 


large samples for other 


stocks and 
end products 


The 


heating 


heavily insulated, with 
elements spaced so precise t 


columns are 
Ii- 
peratures can be maintained at all times 

For better separation efficiency 
higher product purity, each column con 
tains the equivalent of 100 plates com 
pared to the 50 used in many refinery 
fractionating towers 


Indiana Standard Plans 


and 


| To Reorganize Subsidiaries 


Standard Oil Company (Indiana) is 
planning to consolidate several of 
wholly-owned subsidiaries. The changes 
expected to take effect by the end of 1956 
will include separate consolidations of 
three chemical companies and two refining 
subsidiaries 

Plans call for Indoil Chemical Company, 
Pan American Chemicals Corporation and 
Hidalgo Chemical Company to be joined 
into a single company with a new name 
Pan-Am Southern Corporation will be 
merged into The American Oil Company 


its 


| Government May Sell 


PETROLEUM 


Louisville Facilities 


bill authorizing 
government's alcohol- 
Louisville, Ky. The 
negotiated by the Rub- 
Producing Facilities Disposal Com- 
mission, will include sale or lease of 
related equipment at Baltimore, Md 


Congress has passed a 
sale or the 
plant at 
transaction, to be 
ber 


lease of 
butadiene 


Refinery for Sale 


DX Sunray Oil Company has received 
bids for its closed refinery at Allen, Okla 
No action has been taken on any of them 
The plant, which 
November 1953, 
12,000 barrels 


MEETINGS CALENDAR 


closed 
capacity of 


has been since 


has a daily 


Natural Gasoline Association of 
America (Annual Convention), 
Texas Hotel, Fort Worth, Texas 

Petroleum Equipment Suppliers 
Association, Annual Meeting, 
Boca Raton Hotel, Boca Raton, 
Fla. << >| 

American Institute of Chemical 
Engineers and University of 
Pennsylvania, Meeting on 
“Experience in Industry", 
Museum Auditorium, 
Philadelphia 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Oklahoma. 

National Petroleum Association 
(Semi-Annual Meeting), 
Cleveland Hotel, Cleveland, Ohio. 

Conference on Marine Corrosion and 
Fouling Problems, University of 
California, La Jolla campus. 

American Oil Chemists Society, 


Continued on Page 306 
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NOW 
AVAILABLE! 5 


[arpenter PVC pipe and fittings 


for cost-saving corrosion control 


@ Here is a new Carpenter service to help processing 
plants cut piping costs for handling a wide variety of 
corrosives under moderate operating temperature and 
pressure conditions. Carpenter PVC Plastic Pipe and 
Fittings are admirably suited for such piping require- 
ments because of the excellent corrosion resistance, 
strength and other desirable properties of the unplas- 
ticized polyvinyl chloride from which they are made. 
They withstand both oxidizing and reducing conditions. 
For this reason, Carpenter PVC Pipe and Fittings 
supplement other corrosion-resistant piping materials 
previously made available by Carpenter research and 
production advances in stainless and specialty steels. 


Two types of Carpenter PVC Pipe and Fittings are 
available—No.1 provides outstanding chemical resis- 
tance along with high strength, toughness and rigidity. 
No. 2 provides high impact strength and excellent 
corrosion resistance. Both types are available in eight 
pipe sizes of 4” to 4”. Pipe is made in Schedules 40 
and 80. A full line of Schedule 80 threaded and socket 
fittings is available. 


April, 1956—PerrroLeuM REFINER 


Easily and economically installed with usual piping 
tools, Carpenter PVC Pipe and Fittings assure trouble- 
free service with cost economy. Why not look into the 
advantages of using Carpenter PVC piping systems in 
your plant? Consult your nearby Carpenter Distributor 
or Representative and ask for new Technical Bulletin 
Tam OTS. 


MEMBER CY 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


CARSTEELCO” 


farpen ler ha 


PVC Pipe and Fittings 
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FOR METERING 
5,000 cth or a MILLION 


.< plur-ability 





Look for R-C plur-ability 
in all your equipment 
to handle gas and air 


Centrifugal and Rotary 
Positive Blowers, Gas 
Pumps and Exhausters 


oe Yee “ee 
Spiraxial™ Compressors 
. ’ a 
Positive Displacement 
Vacuum Pumps 


and Meters 


Inert Gas Generators 


Ask tor detailed bulletins 
on any R-C product —or 
write us your needs 








PAYS DIVIDENDS 


Packed into every Roots-Connersville Posi 
tive Displacement Gas Meter are important 
values which mean “p/ur-ability.” Summed 
up, they give you accuracy unmatched by 
any other type —that endures over many 
years of use. Maintenance is prac tically un 


known, with no vanes 


valves, or small 
parts. Compactness saves space and founda 
tion cost. Capacities, pressures and over 
load ability fit your most exacting needs 
Wherever you need to measure gas from 
000 cth to a million, you can trust the 
staying qualities of R-C Positive Displace 
ment Meters. Ask for specification details 


in Bulletin M-152 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC 


| MEETINGS, continued 


8-30 


30- 


June I, 


JUNE 


3- 


(= 


8 


s 


Annual Spring Meeting, Sham- 
rock-Hilton Hotel, Houston. 


Southern Gas Association, Annual 


Meeting, Dallas 

Chemical Progress Week. 

Association of Consulting Chemists 
and Chemical Engineers (Sym- 

»sium), Belmont Plaza, New 
fork. 

Instrument Society of America, 
Wilmington Section, Hotel du 
Pont, Wilmington, Delaware 

World Oil Exposition, Houston. 

American Institute of Electrical 
Engineers (National Meeting), 
Bradford Hotel, Boston. 

Society of Chemical Industry, 

Chemical Industry Medal Pre- 

sentation, Waldorf-Astoria Hotel 

New York. 


Independent Petroleum Association of 
America, (Semi-annual Meeting), 
Statler Hotel, Los Angeles. 

American Petroleum Institute (Safety 
and Fire Prevention Annual Mid- 
Year Meeting), Warwick Hotel, 
Philadelphia. 

Annual Tonlinenes for Engineers, 

The Ohio State University, 
Ohio Union, Columbus. 

Liquefied Petroleum Gas Association 
(Convention and Trade Show), 
Conrad Hilton Hotel, Chicago 


| American Institute of Chemical 


Engineers, Roosevelt Hotel, 
New Orleans. 

American Welding Society (Spring 
Meeting), Hotel Statler, Buffalo 
N.Y 


76th Annual Convention of the 
Michigan Engineering Society, 
Pantlind Hotel, Grand Rapids. 

Petroleum Electric Power Association 
(Annual Convention), Hotel 
Robert Driscoll, Corpus Christi, 
Texas 

American Petroleum Institute 
Division of Refining (Mid-Year 
Meeting), Sheraton-Mount Royal 
Hotel, Montreal, Canada. 

American Society of Mechanical 
Engineers, Design Engineering 
Conference, Convention Hall, 
Philadelphia 

Design Engineering Show, Convention 
Hall, Philadelphia. 

Industrial Waste Conference, Purdue 
University, Lafayette, Ind. 

American Chemical Society, Division 
of Rubber Chemistry (Annual 
Meeting), Hotel Cleveland, 
Cleveland 

American Gas Association, (Chemica! 
Engineering and Manufactured 
Gas Production Conference), 
Benjamin Franklin Hotel, 
Philadelphia. 

Natural Gas and Petroleum Assecia- 
tion of Canada, Sheraton-Brock 
Hotel, Niagara Falls, Ont. 

Chemical Institute of Canada (Annua! 
Conference and Exhibition), 
Mount Royal Hotel, Montreal, 
Quebec. 

Short Course on Gas Technology, 
Sponsored by Texas A&M College, 
Kingsville, Texas. 


Society of Automotive Engineers 
Summer Meeting), Chalfonte- 
Haddon Hall, Atlantic City, N.J 

National Fire Prevention Association, 
Annual Meeting) Statler Hotel, 
Boston, Mass 

Manufacturing Chemists’ Association 
Annual Convention), Greenbrier 
Hotel, White Sulfur Springs, N.Y 

Technical Conference on Plastics, 
Sponsored by The Society of the 
Plastice Industry, Inc., Coliseum, 
New York. 

World Power Conference, Vienna, 
Austria. 

American Society for Testing 
Materials (Annual Meeting and 
Apparatus Exhibit), Chalfonte- 
Haddon Hall, Atlantic City, N.J 

American Society of Heating and 
Air-Conditioning Engineers, 
Shoreham Hotel, Washington,D.C 

Western Petroleum Refiners Associa- 
tion, Regional Technical- 
Industrial Relations Meeting, 
Broadview Hotel, Wichita, Kans 

American Institute of Electrical 


Engineers (Suminer and Pacific 
General Meeting), San Francisco. 





456 Crescent Ave., Connersville, indi inc da-—629 Adelaide St. W., Toronto, Ont. 
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Buell ‘SF’ Electric Precipitators meet all 5 


basic requirements for TOP EFFICIENCY 


ee —— 


. "hia , 
oe ae ig, WES 


re 


A slight deficiency of any single factor would be suf 
ficient to impair the performance or service life of 
any dust recovery system, The constant top efficiency 


of Buell installations is the result of skillfully adjust 
ing all five elements to best meet various operating 


conditions... provide consistent top efficiency 


ry, 


FREE BOOKLET! 
The Collection and Recovery 
of Industrial Dusts’ 
Write to 
Buell Engineering Company 
Dept. 21-D, 70 Pine Street 
} — - — | New York 5, New York 
Buell Cyclone Collectors are noted for Buell “LR” Fly 
their efficiency, too. Here are exclusive for low 
reasons why: shave-off design which har 
nesses back-flow and puts it to work... 


Ash Collectors are ideal 
and high pressure boiler opera 
tions up to 2000 BHP, with either natural 


or mechanical draft. Check them for high 
plus extra large diameter design to prevent efficiency 
“plugging.” 


MECHANICAL Ge 


simple design, compactness, 
flexibility in layout 


ELECTRICAL 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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What's Happening .. . 





De Witt Knox has 
president and general 


Gill Company. His 


named vice 
‘ 

manager of J. B 

appointment came 


bee n 


with 
a change in organiza 
from a solely 


owned 


tion 
company to a 
corporation, Glen Gill 
is president 
Knox will 
complete control of 


manage 


have 


company 
ment. He pat 
ticipated in refinery 
and related 
tion projects in a 


has 
construc 


number of 
including Venezuela, 
Cuba, Italy, Iraq and 
the Philippines 

His father, De Witt 
Knox, Sr., was a pres 
ident of the California Independent Re 
finers Association 


countries, 


Knox 


Carl E. Reistle, Jr., vice president and 
director of Humble Oil & Refining Com 
pany, has been installed as preside nt of 
the American Institute of Mining 
Metallurgical Engineers 


and 


Anthony C. McAuliffe, recently 
tired from the Army, will join American 
Cyanamid Company as head of a newly 
created Engineering and Construction divi 
sion. The new division will have coordinate 
status with the company’s Operating and 
Research divisions. As its head, General 
McAuliffe will be president of the engi 
necring subsidiary, Chemical Construction 
Corporation 


Robert U. Haslanger has been elected 
vice president and general manager of Es 
cambia Bay Chemical Corporation The 
company recently completed a petrochemi 
cal plant at Pensacola, Fla 

For a number of Haslanger was 
with Monsanto Company, first 
in various research, development and sales 


years, 


Chemical 


positions and then as assistant to the presi 
dent. He general 
assistant manager of the Western division, 
general manager of the 
director of 


subsequently served as 


sales Texas divi 


sion and sales for raw ma 
terials 

More recently, he has been with Stauffer 
Chemical ¢ ompany as assistant to the 
president and director of industrial chemi 


‘ al sale s 


Reynold E. Kontak has be en ippointe d 
foreman of the thermal- and catalyti 
cracking units at Sun Oil Company's To 
ledo refinery. He replaces Roy J. Sayers, 
transterred to refinery at Marcus 
Hook, Pa., as foreman of the re 
finery’s new Houdriflow catalytic 
unit 


Sun s 
ut neral 


cracking 


Homer J. Livingston, president of 
First National Bank, has 
nominated as a new director of Standard 
Oil Company (Indiana All 15 
directors were renominated 


Chicago's been 


present 


308 


... Among Men in the Industry 


Reid Brazell, president of Leonard R 
fineries, Inc., has elected to his 
second ident of the Western 
Association Alero 1 


four vice presidents. They 


been re 
term as pre 
Refiners 


were 


Petroleum 
clected 
are 
@ Bruce K. Brown, Pan-Am 
Corporation, New Orleans 
@ Harry J. Kennedy, Continental Oil 
Company, Houston 
@ fF. L. Martin, Suntide Oil ( orporation, 
Corpus Christi, Teaxs 
@j. W. Vaiden, Skelly Oil 
Tulsa 


Elected as new 


Southert 


( ompany, 


directors of the associa 
tion were George J. Peterschmidt, The El 
Dorado Refining Company, El Dorado, 
Kansas; W. T. Cravens, Cities Service Oil 
Company, Bartlesville, Okla., Henr 
J. Muller, Socony Mobil Oil Company 
Kansas City, Mo 


and 


R. D. Glenn has been appointed assistant 
works manager for Carbide and Carbon 
Chemicals Company. Formerly general su 
perintendent of the company’s South 
Charleston, W. Va., plant, Glenn was one 
of three receiving promotions. 

e@ F. H. Belden, superintendent at South 
Charleston, was moved up to general 
superintendent 

® R. C. Hieronymus, assistant superin- 
tendent of the plant at Texas City, 
Texas, was transferred to South 
Charleston to succeed Belden as su- 
perintendent. 

@ H. A. Stuewe, area supervisor at 
Texas City, was promoted to assistant 
superintendent 

Glenn and Belden joined the company 

in 1934, Glenn superintendent 
at South 1953 and 
superintendent the following year 
was assistant superintendent of the 


was made 


Charleston in general 
Belden 
Texas 
City plant seven years before he was made 
superintendent of the South Charleston 
plant in 1954 

Both Hieronymus and Stuewe have 
with the company 1936. Hieronymus 
appointed assistant sucrintendent of 
the Texas City plant in 1954. Stuewe had 
1947 


been 
since 
was 
been area supervisor since 
D. H. Putney, vice president of Strat 
ford Corporation, has 
idvanced to president. He joined the 
1936 as chief engineer 
director of research in 1945 
made vice president in 1950 


Engineering been 
com 
pany in and be 


came He was 


J. J. Rasor, with Th 
since 1928, has been promoted to manager 
of the Natural Gas Liquids division. He 
succeeds M. ) A Adams alter 
some 33 with the 
Rasor worked at the 
Lockport, Ill., during a 


from 


Texas Company 


retured 
company 


who 
years 
Texaco refinery in 
summer vacation 
Purdue University, and after 
ation joined the 
Arthur, Texas, 
posts at the old 
signed to the Process department in the 
New York office and was assistant super 
intendent of the refinery at West 
He was appointed assistant 
when the Natural Gas 
was established in 1952 


gradu 
Port 
held 


was as 


company at its 
refinery. He later 
Dallas refinery, 


I ulsa 
division 
manager Liquids 


division 


PETROLEUM 


W. A. Bonawitz has been promoted t 
senior engineer in the Researct 
An erica! 
refiner 


as a eroup leader 


chemical 
ind Development department at 
Oil ¢ Texas City, Texa 
He will continue to serve 
in the Technical Service 

With the company 


perience 


mpany § 


section 

since 1946, his 
work in the Economics 
Process Developme nt and Technical Ser 
ices Section During World War Il, h 
worked on the Manhattan Project 


includes 


Otto N. Miller has been named chair 
man of the Air Pollution Control commit 
tee of Western QOijl and Associatior 
A vice president of Standard Oil Compan 
of ¢ he succeeds P. S. Magruder, 
sident of General Petrol 


Gas 


ilifornia, 
executive vice pre 
eum Corporation 
Dr. Miller, with Standard of California 
chief eng! 
construction of the Ras 
Tanura refinery in Saudi Arabia, was sup 
erintendent of the Cracking 
the El Segundo, Calif., refinery and man 
ager of the company’s Manufacturing de 
partment before 
dent in 1954 


since 1934, served as process 


neer during 


division at 


his election as vice presi 


F. Cushing Smith, assistant superin- 
tendent of the Standard Oil 
Indiana) refinery at Whiting, 
been advanced to a new 
ant to the president 
And O. J. Glasman, who 
istrative assistant to the 
made 


Company 
Ind., has 


position as assist 


admin 
president, has 
manager of the Or 


was 
been assistant 
ganization department 

Since Smith joined the 
1943 as a chemical 
held a 


Supe rvisory 


company in 
Whiting, 
number of technical 
both at the 
company § 


engineer at 
he has and 
positions refinery 
and in the 
Chicago 
Glasman 


He was 


general offices in 
joined the 
named 
the executive 

to the 


1924 


assistant te 


company in 
administrative 
vice president in 1952 and 
president in 1955 


John C. Askam, former chief safety 
engineer of The Ohio Oil Company, has 
been appointed assist 

ant to the vice presi- 

dent of administrative 

services He will be 

responsible for pro 

tection olf company 

property and develop- 

ing plans to be fol 

lowed in cases of 

emergency 

H. C. 


bee n 


Walker has 
acting su 
Salety 
will 


made 
pervisor of the 
department He 
handle the 
this post in 
to his 
manager of the 


duties of 
addition 

responsibilities 
Personnel de 


Askam 


as assistant 


partment 


Paul L. Wetcher, with C F Braun & 
Alhambra, Calif 9 has been 
named chairman of the National Construc 
tors Association’s Labor Committee 

Other 


Company in 


members of the committee are 
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Buflovak Jacketed Grease Kettles 
are engineered for specific process requirements 


...t0 fit specific processing 
operation needs 


... to provide profitable 
performance 


The kettle illustrated is a Buflovak 
Jacketed Grease Kettle with a 2500- 
gal. capacity. It is equipped with a 
compact 150-hp Cone Gear Drive for 
operating a Double Motion Agitator, 
with scrapers, to speed operation. A 
pneumatic discharge valve saves valu- 
able time. It was designed and engi- 
neered by Blaw-Knox engineers to 
meet the specific requirements of the 
operation for which it was built. 

We can help you solve your kettle 
problems. Blaw-Knox engineers have 
had a broad experience in designing 
and building kettles of every descrip- 
tion, from the laboratory—few-gallon, 
capacity models to ones that process 
several thousand gallons not just 
greases but a large number of varied 
products. This experience enables our 
engineers to incorporate in the design 
of each kettle all the features that are 
particularly applicable to the operation 
under consideration. Such features in- 
clude size of kettle, type of body, 
agitators, drive, high or low temperature 
control, method of heating and cooling, 
heat source, openings and outlets, 
and so on. 

Why not call us and let Blaw-Knox 
engineers make their recommendations? 


CATALOG NO. 356-R 
is available on request 


April, 1956 


PETROLEUM REFINER 


A Complete Process Equipment Service 


Kettles of every description constitute but one phase of Blaw-Knox Process 
Equipment design, engineering and fabrication service for the chemical, food 
pharmaceutical, plastic and resin, petroleum, rubber and other industries 
EVAPORATION « DRYING «+ FLAKING « MIXING « REACTION 
IMPREGNATING « VULCANIZING + SOLVENT RECOVERY 
SOLVENT EXTRACTION « CRYSTALLIZATION « DISTILLATION 
POLYMERIZATION + GAS CLEANING « GAS ABSORPTION « HEAT 
TRANSFER « VAPORIZATION « CONDENSATION «STERILIZING 
LOW AND HIGH PRESSURE PROCESSING 


Everything in Process Equipment 


BLAW-KNOX COMPANY 
BUFLOVAK EQUIPMENT DIVISION 


1601 Fillmore Avenue, Buffalo 11, N.Y. 
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Yokohama 
(Nippon Petroleum 
Refining Co., Ltd.) 

Japan 


Air Heater Bulletin No. 600-A 
illustrating this and other 






applications is available 











on request 





























f Sne-xevrade the world Peabody Direct Fired Air Heaters are 


used wherever dependability of performance is essential. As exam- 





ples, we point with pardonable pride to Peabody Installations on 








patented Esso Research and Engineering Company's Model IV Cat 





Crackers, which are available under license to the industry. For this 








service the Peabody Air Heater is readily incorporated into the base 








of the regenerator 











The Peabody design utilizes a positively air-cooled furnace with a 








portion of the air to be heated by-passed around the refractory-lined 








combustion chamber. This important feature makes for high combus 








tion effic tency in a Compact prece ot equipment 

















PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE, NEW YORK 36, N.Y 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 
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PETROLEUM 


Men in the Indu 


R. E. 
N. K. Steenhill, 
Both 
as chairman of 
was C, 
Louisville 
Koppers Company, 


Atkinson, Koppers Company, Inc 
The Rust Engineer 

are of Pittsburgh 

the association's 
A. Clore, The 

. ~ a & 


Inc iS Ce 


and 
ng Company 
Named 
Salety 
Girdler 
Wallace, 
chairman 
Atkinson, a 
mittee, 1s 


committee 


Company, 


Labor 
I oreien 


member of the 


the 


com 


chairman of con 


mitter And F. L. Doherty, Stone & Web 
ster Engineering Corporation, Boston, is 
his co-chairman 


Chairman of the Public Affairs commit 
tees is J. J. O'Donnell, The Lummus Com 
pany, N y 


Idol 





Emrick 


James D. Idol, Wilfred B. Hows- 
man and Donald D. Emrick, al! r 
cent Purdue lt 
doctor’s degrees in chemistry, have joined 
the Chemical and Physical Research divi 
sion of The Standard Oil Company (Ohio 
in Cleveland 


Howsman 


graduates of niversity with 


Dr. Idol attented William Jewel College 
in Libert, Mo. He will work on petro 
chemicals and microballoons projects in 


Sohio Research division 
Dr. Howsman received his undergradu 
work at Berea College, Berea, Ky. He 
was assigned to basic 
Dr. Emrick, 


graduate 


the 


ite 
research 

received his under 
training at Miami University in 
Oxford, Ohio, has been assigned to work 
on mobil power oils and industrial-prod 
ucts 


who 


projects 


William A. Williams, former chair 
and managing director of Standard 
Vacuum Refining Company of India, Ltd., 
has been appointed assistant refining co 
the parent Standard-Vacuum 
organization in New York 

Williams 
18 years in 
dustry. He 
perial Oil, Ltd., 
1950 to 1952 

Named to head Stanvac’s refining 
sidiary in India, he served during the con 
struction and initial operation of its $35 
million fuel-products refinery on Bombay 
harbor. Returning to the U. §S mid 
1955, he attended an advanced manage- 
ment course at Harvard University’s School 


man 


ordinator of 
joined Stanvac in 1952 after 

the Canadian petroleum in- 
was superintendent of the Im 
refinery at Montreal from 


sub 


in 


of Business Administration before assuming 
his new position 


Milburn J. O’Neal, Jr., with Shell Oi! 
Company in 
the 
Petroleum 
ministered 
Society 
O’Neal, who is in charge of Shell’s 
Analytical Research group in Houston, is 
credited with the development of an instru 
ment for identifying the 


was selected to re 
Scientific Award in 
The award is ad 
American Chemical 


Houston 
ceive Precision 
Chemistry 


by the 


components of 








Vol 
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Stainless Steel pays off 21 to 2 
and it’s still At 
going strong ~ 
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This extract CP fractionator was originally made from carbon 
steel, but after only two months, the corrosion ate halfway 
through the plates and put the unit out of service 

So they lined the tower with Type 316 Stainless Steel wher 
ever liquid came into contact with the metal. The lining has been 
in service for 21 months, and is in very good condition. Caps and 
trays are also made from Stainles 

No other metal can match Stainless Steel in its combination 
of desirable properties: corrosion resistance, high temperature 
strength, cleanability, surface density and ease of fabrication 

Specify USS Stainless Steel, and you'll be sure of service-tested 
quality, in the widest range of size hapes, grades and finish 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO ~ WATIOWAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS STAINLESS STEEL 





Continental Oul Refinery No. 3, Lake Charles, Louisiana 
SHEETS . STRIP . PLATES . TUBES . WIRE 


SEE The United States Steel Hour. It's a full-hour TV pro BARS . BILLETS SPECIAL SECTIONS 
gram presented every other week by United States Steel 
Consult your local newspaper for time and station 


T E—€ D STATES ee ee 







































Men in the Industry... 


| mixtures containing high-weight petroleum 
| substances He also develope d an improved 
spectrometric method for studying light- 
| weight hydrocarbon gases 
| Malcolm C. Lowe and Peter D. Bur- 
| 
land are new group leaders in the De- 
Associates, Inc. He was vice president 


velopment department of Lion Oil Com- 
& 
> and manager of the company’s San Fran 
8 cisco Office. Others receiving new assign 













concerned chiefly with the evaluation of 
new projects for the department 

Lowe was chief chemist at the Barton 
plant before his appointment. Burland was 
member of the Research department at 
Monsanto's plant in Texas City, Texas 


F. R. Sesler has been made vice presi 


dent in charge of engineering for Ehrhart 






pany, a division of Monsanto Chemical 
ments in the organization 


Company. Assigned to the company’s 

Barton plant at Luling, La., they will be 

Ire et, "a @C. W. Pace, named manager at San 

- {i . e\ Francisco, succeeding Sesler. He pre- 
yy J 








viously was senior engineer in the 
company’s office at Los Angeles 
@ QO. L. Wainwright, picked to replac« 
Pace as senior engineer in the Los 
Angeles office. He was a project en 
xvineer in San Francisco 
eS. H. Davis, assigned to the San Fran 
cisco office as manager of construc 
tion activities in that area. He will 
serve under J. B. Lester, vice presi 
dent for construction 








M., F. Jennings has been named general 
foreman of the Boiler-Blacksmith-Sheet 
Metal department at Humble Oil & Re- 


fining Company’s Baytown, Texas, refinery 





Thomas J. Freeman has been pro- 
moted to public relations assistant for Tide 
Water Associated Oil Company in its 
Eastern division office at New York 

Formerly editor of the division’s employe 
publication, he was 1955 winner of the 
Freedom Foundation’s George Washington 
Honor Medal 

Named to succeed Freeman as editor 
of the employe paper was James F. Hart- 
nett. He was editor of the company § 
dealer publication 


Raymond Stevens has been elected 
president of Arthur D. Little, Inc. Vice 
president of the company since 1930, he 
succeeds Earl P. Stevens, new chairman 
of the board 

*.. Stevens, who joined the Cambridge, 
Mass., concern in 1930, has been selected 
by the American Institute of Chemist to 


4. 
receive its Gold Medal award for his con 


: i . / | 
tributions to “the wider understanding of 
oe the essential procedures for the manage- 


ment and operation of industrial research 
The turbo-gear unit shown above has been installed outdoors with 


















ee } 






virtually no weather protection for many years. The turbine exhausts - sa. tg head - he : coe a 
. 4 . ° “neineering division a the “880 Standart 

to a process line carrying 170 psig pressure. Yes—for rugged appli- ll Ganaiee dines ta Banta. 3 
cations—the right answer—MURRAY. has been named head of the Process de 
partment. The new assignment came as 





one in a series of rotational changes in ») 
MURRAY IRON WORKS COMPANY 2-220 


John Norton, who had been head of the 
BURLINGTON, IOWA Process department, moved into the post 
” of assistant to the superintendent And 
. ; Fred Moulton, who was head of the Plan ; 
Builders of Steam Power Equipment for Three Quarters of a Century picked 


ning section, was to succeed 
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BALDWIN-HILL3¢%1“1i BLANKETS 


@ Large, easy-to-handle B-H insulating 





Blankets are made of spun mineral wool 


the logical choice for Shere felled berween Silecent types ol 


metal fabrics. 
P . Their flexibility facilitates application to 
insulatin lar ep areas large or small curved or irregular surfaces. 
g g Resistant to moisture or corrosive fumes; 
will withstand normal vibration without 

a breaking down. 

Easily Fibers of one blanket interlock with ad- 
jacent blankets, completely enveloping 
equipment without breaks or joints; effec- 


# : ; 
tive up to 1200” F, 
uic Y See our catalog in Sweet's pnd 


Engineering File or write for a « 


Permanently | BALDWIN-HILL COMPANY 





704 Breunig Avenue Trenton 2, N. J. 


Huntington, Ind Kalamazoo, Mich Temple, Tex 








COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 


B-H Mono-Block B-H Super Powerhouse Cement _B-H No. 100 Pipe Insulation 

B-H Blanket B-H No. | Insulating Cement B-H 85% Magnesia Pipe Insulation 
B-H Koldboard B-H No. 52 Asbestos Cement B-H Calcium Silicate Pipe Insulation 
B-H Bond-Tite B-H Spun Felt Insulation B-H Mono-Kover Pipe Insulation 

B-H Weatherseal B-H Fine-Fyber Felt Insulation B-H Spun Mineral Wool Fill 
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Men in the Industry ... 


Hughey in the Maintenance Engineerir 
division 

With the company since 1938, Hughe 
started in the Process department, late: 


served as assistant to the process supe! 








intendent and spent two years in Gener 
Administration. He had headed the Mai: 
tenance Engineerir department sin 
1953 

Norton, who had been assigned to th 
Esso refinery at sayway, N s before 
joining the Processing department at Ba 
onne, had been 





part of the department 
administration since 1945 


Oliver C. Johnson, manager of ti 
Socony Mobil Oil Company, Inc., refiner 
at East St. Louis, Ill., has been appointed 
assistant general manager of the cor 
pany’s Manufacturing department. He will 
take over his new duties at Socony Mobil 
New York office 

Harry A, Lutz will succeed Johnsor 
manager at East St. Louis. He has been 
serving as assistant to the manager 
the refinery and has been with Socor 
Mobil since 1939 Johnsor joined the 
pany In 19534 


R. s. Conly has been made assistant f 
man of the Light Ends departme nt 
Humble Oil & Refining Company’s B 
town, Texas, refinery. Others rece 
new assignments in the process divisior 
ec. A. Hansen, appointed assistant 
general foreman of cracking and Dp 





merization 
@j. W. Ferrell, named forema 
cracking and polymerization 


B. W. Thomas, named senior res 

- + « for Catalyst Recovery in specialist, heads a list of four who rece 
Leading Oil Refineries throughout the World ane in yt ae og ~ — 
ment division o umble I & efir 


Company s Saytown, Texas, refine! 
Ducon Type sDC Cyclones I M. Amir ind B. H. Johnson wel 
, ; : pointed senior research hemist 
are specifically designed for high M. T. Waddell 
efficiency operation in petroleum refining — a Pest 
nm the echnical Service 
Greenwood was promoted 
specialist and W. E, Askey was 
e ‘. or chemical engineer 
Fluid Bed Catalytic Cracking "SEE AER gaia A 
Thermofor Catalytic Cracking made at the refinery. In the Researct 
Development division, they include Doug 
las C. Benton and Robert L. Hull. | 
Fluid Coking lechnical Service, they are Billy B. Ashby 
Robert L. Norris, J. R. Lawley and Mer 
vin Rosenbaum. Leonard Braswell \: | 
Catalyst Disposal and Conveying the Engineering division 


All Fluid Solid Operations Also the following have returned 
military service and been assigned to R 
search and Development: Tom S. Farmer 
Paul F. Korbach and Tom G, Lipscomb 
Robert L. Seldomridge has returned t 
— . Humble and been assigned to Tech 


j Services 
re name in 


“con' Deaths: 
iT Arthur G. McKee, engineer, constru 
U CO n COMPANY _ sige 7 cee a that bear 


old 
COND STREET, MINEOLA ' yles Representatives | Cipa C + McKee 


, 


wa mace patent < 


processes such as 


Elutriator Towers 


Fluid Hydroforming 


Full descriptive literature on request 
f 1 


Cleveland in 19 il, an fou 
Designers and Manufacturers of Dust Control Equipment Exclusively | weanized Arthur G. McKee 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES | 1915 


was president olf 
to 1946, wher 
of the boare 
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ina aieitinal nai Du Pont Metal Deactivator 


contamination? 
Count them in the article at 


fg of your petroleum products 


iutomati component blending 
etupr 
If so. you will want to look P : 
inte the service olfesed below help increase its value and usefulness to you 
WHO hue ids up the Du Pont 
Petroleum Laboratory? 
You'll “meet” him when you time . 
turn the page 
HOW CAN you be sure the you may not be aware of the broad applications of Du Pont Metal Deactiva 


Du Pont technical services can 


You have probably used a metal deactivator in your gasolines for some 


_ and are cpuite familiar with its eflectiveness and advantaves, But 


heating oil you put into storage tor and its benefits which can be ipplie d to many of the othe pe troleum 
now will still be stable next 


winter? products you make 
The information on the next 
page thay help you make sure 











CONTINUOUS BLENDING OF GASOLINE 
COMPONENTS AND ADDITIVES 


What advantages 
and dollar savings 
does it offer YOU? 


If you are not already using partial on a 
continuous on-stream blending, you 
may be considering the possibilitic 
of setting up sue h an operation 

Users report that dollar savings 
which can be realized through these 
automatic methods may be substan 
tial. And in today’s highly competi 
tive market, no one can afford to over 
look any opportunity for cost reduc 
tion 

In many cases, facilitic used in 
batch operations can be converted to THE APPROVAL of meta! deactivator for vu in military aviation jet fuels 
partial on-stream blending by the ad further points up the versatility and broad usefulr of th Pont additive 
dition of a relatively few pieces of 
equipment — such as pumps and re Phe list of the products which can be Technical services 
corder-controllers. A somewhat larger Hnprove d with Du Pont Metal Deacti ‘ l] ou take idvantave of the 
investment is generally required to set vator DMD) include diesel fuel of metal deactivator in all 
up equipment for continuous, auto home heating oils, kerosine jet fuel products, Du Pont offers compre 
matic on-stream blending turbine oils, greases and gasoline i technical service that are 

Before you take the step from batch » your own individual need 
to continuous blending, you may want il manulacturng operation Thi 
to talk over the pot ntials and prob merous refineric Because of this broad el vhich are coordinated throug 
lems involved with an impartial con experience, his advice and help ma the Du Pont Petroleum Chemis 
sultant. Mr. B. G. Cran Du Pont be valuable to you ion Ss five regional laboratori« 
Petroleum Chemicals Division opera For more detailed information on ’ ou put ur whol 
tions manager, will be glad to discus wuitomatic blending procedures and i rogram on a more economic 
it with you. During many years of how to select the type most practical basi or example 
work on all phase s of additives blend for your own operation you can get ecause combinations of DMD 
ing, he has had the opportunity to ob in touch with Mr. Crane at our Wil er Du Pont additive often work 
serve the evolutionary deve lopme nt ot mington office, or call any of our ile ol efficient! than one idditive 
continuous on-stream blending in nu offices listed on the next page ' the Du Pont laboratory recom 








PETROLEUM CHEMICALS 


N EW 


4 0 6 oer ort 


CT )~— Metal Deactivator 


mendations can he Ip you achieve your 
desired stability with le additive 
often at a substantially lower treating 


cost 


For fuel oils 
In diesel fuels and home heating oil 
DMD helps prevent color deteriora 
tion and the formation of gelatinou 
ludyve due to copper pickup from 
feed Jines and fittings. And in man 
Cuse it not only mnproves the storage 
stability of fuel oils, but also increase 
the eflectiven of other 
additive used in conjunction with it 


tabilizing 


In jet fuels 
DMD ha 


per ification 


been approved by militar 
MIL-F-5624C) for use 
in jet fuels to inhibit deterioration 
thereby decreasing fuel tem plug 


ving and residue formation 


Kerosines 
DMD is useful as a color 


stabilizer in some 


In kerosines 
copper sweetened 
stocks. It has also been re port d effec 
tive in reducing carbon and coke for 
mation im pot burners by as much a 
nee 


For greases, too 
Since many creases especially bearing 
greases, are likely to come in contact 
with metals containing copper allo 
adequate protection against copper 
contamination is vitally inportant kor 
THN eflectivenes: inh this appli 
cation, DMD is frequently combined 
with a Du Pont grease antioxidant 
Are you realizing the benefits of 
using metal deactivator in all) these 
products? If not, it will certainly pay 
you to discuss its use with a Du Pont 
Petroleum Chemicals 
entative. Or you can ask one of ou 


Division repre 


conveniently located regional labora 
tories to test its 
own stocks 
Because combinations of DMD with 
other Du Pont additives 
still additional benefits, our peo} le are 


effectiveness in) your 


so often bring 


especially well-qualified to he Ip you 
vet the best results at the lowest pos 
sible cost. Just address your re quest to 
any of the sales office ; listed below 


E.1. DU PONT DE NEMOURS & COMPANY UINC.) petroleum Chemicals Division 


Sales Offices: 


CHICAGO, IL 
HOUSTON, TEXAS 
LOS ANGELES, CAI 
NEW YORK, N. Y 
PHILADELPHIA, PA 
N CANADA r y 
THER COUNTRIES, Petroleuw 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 


HEADS DUPONT 


DR. BERNARD M. STURGIS is di 
rector of the Du Pont Petroleum Lab 
heading up all technical and 
customer service activities of the Pe 


oratory 


troleum Chemicals Division 

A native of Indiana he graduated 
vith an A.B. degree trom De Pauw 
Three years later he re 
ceived hi Ph.D. degree in) organi 
chemistry from the Massachusetts In 


University 


“Preventive medicine’ now 
can reduce next winter's 
heating oil headaches 


Che chances are that you have started 
to put into storage your next winters 
Sut will it 


come out of storage as stable as it goes 


upply of home heating oil 
mer 

You can be assured of the right 
answer to this question nou by ad 
ding Du Pont Fuel Oil Additive No. 2 
KOA-2) to your freshly prepared 
tocks at the refinery, before they go 
mito storage 
Stabilizer and sludge dispersant— I’ ilte: 
clogging can be greatly reduced by the 
iddition of FOA-2 because it not only 
tabilizes the fuel but also di perses 
nv sludge that may already be formed 

by reducing the size of the sludge 
parti I 


Ashless Many of your distributors 


DIVISION 


906 0 6 Pat OFF 


PETROLEUM LABORATORY 


stitute of Pechnology 

Then, in 1936, he joined the Du Pont 
Company as a researc h chemist at the 
Jackson Laboratory In 1951 he wa 
transterred to the Petroleum Labora 
tory as head of the combustion and 
cavenging division. He later became 
issistant director and finally director 
of the laboratory 

For his paper Some (¢ oncept ot 
Knock and Antiknock Action he re 
cently received the Horning Memorial 
Award in January 1956. This is the 
third time the Horning Award has 
heen presented to a scientist from the 
Du Pont Petroleum Laborator It wa 
previou ly awarded successively to 
Daniel L. Pastell and Leon F. Dumont 
for their work on precombustion re 
ictions and combustion chamber de 
posits. 

Dr. Sturgis is active in many tech 
nical societies and organizations, in 
cluding the Combustion Institute, the 
American Chemical Society, the So 
ciety ol Automotive Engineer the 
American Petroleum Institute, and the 
Coordinating Research Council. 


service calls may be caused by electri 
cal failures due to a metallic ash coat 
ing on the electrodes and stack control 

Because it is ashle Du Pont FOA-2 
can he Ip eliminate these wastetul sery 
ce calls too 

Avoid gel-clogged lines—By adding a 
small amount of Du Pont Metal De 
activator, you can also protect fuel 
from becoming contaminated by cop 
per which is often used in heating 5) 

tem fuel lines 
eliminate any danger of the lines be 
Comme clogged by al 


This will, in most case 


velatinous ma 
terial due to coppel pickup. 
Ask us for samples. 


Better Things for Better Living 
. «+ through Chemistry 


Petroleum Chemicals 


» RAndolph 6-8 ) PITTSBURGH, PA 
e CApit § § SAN FRANCISCC 
ne MAdison 5.1 ! SEATTLE WASH 
Jiumbus 5-2 4 LSA, OFLA 

ne LOcust 8-353 


mited—Petr 


ington 98, Delaware 


du Pont de Nemours & Company (inc.) 





Reviewing New 


Books... 


Starting with eview 
ded understanding 


problet book d 


of the basic 


sc usses 


prim ple s nee 


fluid flow 





Economic Geography of Industrial 
Materials, edited by Albert S. Carlson 
Written by experts in a wide range of key 
this handbook answers a 

problems that industry 
today’s ever-chane 
atmosphere 


Each chapter, packed with maps, tables, 
charts, and 


industries, new 


great many must 


face in ing economiK 


statistics, describes 


economi 
geographic conditions necessary for profit 
ible production. Such factors as location, 
climate, soil, topography, water resources, 
minerals, fuels, labor, capital, management, 
transportation, markets 
ind evaluated show 
ind conditions 
future 

Each of was carefully 
studied and appraised by the company, 
trade individual 
the particular chapter involved 
r concepts included that 
eet the critical standards of these 

Management will find ¢ 
iseful a means of studying its 


process, 


and 
to 
at 


dist ussed 
profitable trends 
resent and the 
I 


are 
in 


these factors 


association, or who wrote 
no ideas 
did not 
experts 
book 
product, 
in the light 
conditions 
and in the 


were 


irlson’s 
as 
and location attributes 
{ current 

its 
world 

Re 
Park 
¢ | 


and future econon 


locality, in its country, 
nhold 
Avenue, 


Publishing ¢ 
New York 


Oorpor ition 


194 pages, 


Annual Review of Gasoline Qual- 
ity, prepared by Ethyl Be 
sides rev the trends num 
fuc Is on a 

this 
ita on volatilit rit 
lock tenden 

and hy 


Corporation 


iewinhe in octane 


motor 


nation il, regional 


basis, publication presents 


sive d 
ipor im 
inal 
old thro 


content, drocarbon 
epresentative 


~ 


izhout 


addition, it contains technical dis 


lationsh ps be 


ind data 


on the 1 
laborator 
the 
road 
in the 
in 2Aaso 


en road and octane ratings 
ind 
ill cars on the 


Special se 


isolines octane require 
it the end of 
earbook 


quality 


ments 
1955 
tions are ce 
to trends 
la and to a picture 


other 


uling Vas 

oline quality in 2] 

Ir ldition, the reviev contains a 
ecord of I line qu 
smack to 1930 


countries 


S. pre 

number 
to " ol 
Research December 


gasoline gained 1.6 


year 96.1 


octane number 


and regular 


octane 


ers to an iverage octane 


Ethyl 
York 


( orporatior LO 


New 17, N y t/ pa 


Distillation Index and Abstracts, 
1953-54, by Elizabeth and Arthu: 
Rose This book is a time saver when ref 
erences t« 


It 


distillation literature 
1 convenient form 


ire needed 
omplete 
the high 
l " 
overlooking Key 
new type 


ind ts ¢ 
in help minimize 


from 


costs 
which result 


This 


ibstracts of 


reter 
bibliography contains 
journal 
books, book re 


ertising 


ences 


papers 
views, 


meetings 
mportant ad 
news 


apers, 


announcements and items 


Applied Science Laboratories, In¢ 
North Barnard Street, State College 
4) pages, $12.50 


April, 1956—PETROLEt REFINER 


Fluid Flow in Practice, edited | 
Caddell. Contained in this 

papers presented at the third 
in Industry 
by the Philadelphia-Wilmir 


the American 


book a 


Institute of Chem 
gineers and the | 

Because of the 
field, the material 
restricted the 


wide scope of the 
of th boc 


flow of liqu ds, 


flow 
to 


slurries, in pipelines and j 


simple applications for gases 


hen an 
E-7010 electrode... 


as easy 
Nisladler-leelel ae 


operation... 


et makes 
welds free of 


surface holes... 


WHY 


Use any but 
Shield-Arc 85-P 


for cap passes 


For more data on advertised products 


re 
Experiene 
Symposium sponsored j¢ 
iton Secti 


problems in d rm, it vw selection of cor 


1x nts il 
por 


|. R 
the enter 
operatior 
ntly 
| 1 y ir na 


1 En 


industri 
value 


wineers in 


pat 


tic ind ' elle ridge b 
niversity of Pennsylvania ni 


' » college unin nd ip 
fluid 


Kk wa 


j 
tr 


Eliminates pin holes 
in cap passes 


THE PROBLEM THE SOLUTION 


ARE YOU GETTING 
SURFACE HOLES WITH 
YOUR PRESENT 
ELECTRODES? 


SHIELD-ARC 85-P 
GIVES YOU QUALITY 
WELDS FREE OF 

SURFACE HOLES 


SHIELD-ARC 85-P 


E-7010 electrode designed specifically for 
vertical-down cover pipe lines 
excellent also for filler and stripper pass in 
pipe welding 

plus these benefits 
* Smooth flowing 

* High melt-off rate 

+ Low slag loss 


pass on 


* Strong arc force 
to help welder see 
what he is doing 

Send for specifications and procedures in Bul 

letin SB-1351. Write 


THE LINCOLN ELECTRIC CO. 
Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Pquipment 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2202 
Cleveland 17, Ohio 


[ ] Send me Bulletin $B-135! 
[ |] Have representative call 
Company 
Address 
City 
Nome 


Position 


use Reader Se ‘ Cord last pag 





What Suppliers Are Doing 





on applications dealing with proce 
monitoring instruments. In addition, he 
will work on sampling system appli 
tions for all Beckman process instruments 


» R. Rowe has been appointed manage 

ndustrial carbon s iles for American 
Gilsonite Company. He formerly was a 
district sales manager for Missouri Cobh 
& Chemicals division of Great Lakes ¢ 
bon Company 


Childers Bocksel Miller Albert Wolf Houser 


Samuel j. Childers has been made vice Inc. He succeeds Harold B. Pullar who re- 
president and general manager ol Weston mains with the Chicago concern as an 
Electrical Instrument Corporation. The officer and director. The company is 
company is a subsidiary of Daystrom, Inc owned by National Lead Company, The 
Childers, who was president of another Goodyear Tire & Rubber Company and 
Daystrom unit, will be in charge of all sjird & Sons, Inc. Albert joins the com- 
Weston’s manufacturing and production pany after more than 20 years in the 
petroleum industry , 
Raymond A. Bocksel has been appointed & 
general sales manager of all marine and in Herbert Wolf has been appointed chief 
dustrial sales and service in The J. S. engineer of Worthington Corporation's r« Rowe MacNamara Ogdin 
Coffin, Jr., Company. He is a former ma earch and development program in the 
rine chief engineer Air Conditioning and Refrigeration divi John D. MacNamara has been made field 
ion. A native of Austria and educated in — sales manager of Weston Electrical Instru- 

Everett B. Miller heads E. B. Miller \ ienna and at the University of Min ment Corporation. Prior to joining W: : 
Company, a St. Louis firm recently se nesota, Wolf joined Worthington in 1950 he was industrial sales manager for Bech 
lected by Hammel-Dahl Company as its 48 a product engineer. He previously had yan Instruments, Inc. He also has served 
sales representative in that area. He has been with | S. Air Conditioning and General Electric Company and Minnea 
been associated with sales and service in Silco Corporation olis-Honeywell Regulator Compan 
Chicago, Milwaukee and St. Louis for the 
past 20 years Edwin A, Houser, former instrument and George L. Ogdin, Jr., is the new general 

. applic ition engineer for Phillips Petroleum sales manager ol Robertshaw-Fulton Con- 
Emil R. Albert, Jr., has been elected pres Company, has joined Beckman Instru- trols ¢ ompany’s Fulton Sylphone division 
ident and general manager of Rubarite, ments, Inc. He will be assigned to work With thi company since 1940, he has held 


PRESSURE VESSELS | | The VIKING 


FOR Rotary Pumping Principle 


p 








operates equally well 


PETRO-CHEMICAL PLANTS | | *<¢s*" 


. . « for all grit-free 
liquids. 








You can use the wide experience of St. 
Mary Iron Works when you build pressure 
vessels. Our thoroughly experienced staff of 
designers, engineers and fabricators will 





furnish the equipment you need. Consult us 
before you start new construction. We invite 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio - Edinburg 


your inquiries 








Corpus Christi and Beaumont, Texas. 














It’s in the Bag! 


Fresh, Clean Ink for a Year 
of Trouble-free Recording 


%& You won't have any messy, time-consuming re-inking of pens on 
the new Bailey Recorders. The entire system is white-glove clean 
hermetically sealed, non-evaporating, non-corrosive. Gone is any 
chance of sludge or oxide formation. Gone are clogged pens, inter- 
rupted records, unsightly splashes. 

‘The transparent plastic ink sacs are changed once a year —that’s all. 
Capillary tubing carries fresh, clean ink to the pens continuously 
without any day-to-day attention. 

This exclusive new inking system* is only one of the many time- 
saving, money-saving distinctive features of the new Bailey Recorder 


Ask for Product Specification b12-5, 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 
Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily TAT Pn tee ay es 3 . wide i iat ity Controls for 
read and interpreted NHOE TEMPERATURE 
eee se PRESSURE 


A full year's ink supply at one loading 

Faster ordering—from stock % , 
wads : ; N E p GAS ANALYSIS 

Minimum inventory of parts Z ; | ' ; rf 

Minimum instrument investment for process ee ts Oe Np Nes ; ‘ FLOW LEVEL 

cycle expansion or alteration . t ® a ch. Jy atl 2. ¢d RATIO - DENSITY 








1945¢ 





ROVES SATISFACTION... 


THAT'S THE STORY BEHIND THESE 
CONOFLOW Series LB CONTROL VALVES 


Photo shows an original installation of Conoflow Series LB Control Valves that 
has been on a temperature control application for several years. There are 
now over 300 of these valves in operation at this large manufacturing plant. By 
the end of the year there will be approximately 600 LB valves throughout the 
plant. Out of respect for our customer's company policy we cannot publish the 
name. However, the volume of valves involved proves that Conoflow Series LB 


Control Valves are eminently satisfactory to this prominent user. 


The tandem operation shown is a typical application—cooling and heating — 
utilizing split ranges. One valve handles cold water with a 3-9 psi range. The 


other handles steam with a 9-15 psi range. 


The revolutionary Cylinder Conomotor provides greater speed of response, 
tight shut-off and other performance characteristics superior to conventional 


valves. Downtime is practically nil compared with other valves. 


Catalog LB-1 tells the complet 
story of the benefits in Conoflou 
Series LB Control Valves. Write for your 


FOREMOST 


IN FINAL CONTROL ELEMENTS 


copy. Conoflow representatives 
are located in most principal cities 


CONOFLOW CORPORATION 


SUBSIDIARY OF WALWORTH COMPANY 
2100 ARCH STREET @ PHILADELPHIA 3, PA. 


various positions at Knoxville and Detr 
In 1948 he became district sales 
at Detroit and in 195 » Was returned t 


Knoxville i i I eneral 


mana 


Russell Loosli 


American Cyanamid Company 
h tw ppe trnents in the 1 I rement 
f its Industrial Cher 


W. Russell w 


is d (,eorge 
mad neral ! 
| Alden R 


Loosli 


. § tant manager 
mediate id Rubber Che 
ment l assistant te 
general mat er ind 

manager of the Fine Che 


Koppers Company, Inc. his 
8O percent of | the commor 
Durethene 
ethylene hi 

Under e agreement Dut 


ited a partially-owr 


Corporation make 


nd tubin 


eneral ipe! 


under the 


Manning, Maxwell & Moore, Inc. 
lected J. Robert Kelley as | t 
Hamilton Merrill, who | 

ears with tl 


I t 


] 
lec 


Kaiser Steel Corporation }h 
pointed Martin J. Hughes as n 
ager ol its iron r 4 











QUIET, EFFICIENT FEATHER THROWS SET AT 180°. Iner CHOICE OF DRIVERS. Syn 

VALVES are readily accessible tia forces of opposing pistons chronous motor (shown), steam 

without disassembly of head. cancel, eliminating vibration, turbine, or engine allow most 
cutting foundation costs economical fuel choice 











CUTAWAY VIEW of Worthington’s new balanced-opposed travel in Opposite directior canc 
compressor shows double-throw crankshaft with cranks forces. Result: fewer vibration problems; cons 


set at 180 degrees. Reciprocating weights of pistons always impler foundation 


New halanced-opposed compressor 
handles multi-services all at once 


When you have process requirements existing at of smaller, less expensive foundatior 


different low-temperature levels, you don't need a bat- FEATHER* VALVE OPERATION. Worthington 
lly hig 


tery of compressors. All you need is one Worthington sive Feather Valve provides unusua 

balanced-opposed unit with only one driver sion efficiency bringing power c 
The new balanced-opposed compressor is specifi MINIMUM MAINTENANCE COSTS 

cally designed to handle single or cascade refrigera by quick, easy a ibility to all comy 

tion duties. What’s more, you can combine on the and running geat 

same frame refrigeration loads with gas compression, WIDE CHOICE OF DRIVERS 


{ ( 


similar to that encountered in chlorine condensing ans steam turbine, | 
carbon dioxide liquefaction systems. Result: a big ver drive i 
saving in installation and operating cost You can 
Here are more cost-cutting featur¢ compressor in siz 
BALANCED-OPPOSED PRINCIPLE (which virtuall 10,000 HP. Writ 
eliminates transmission of unbalanced shaking fore: Corporation, Air ¢ 
to foundation) plus simple frame design permit us eecuion A.5.60-PE, H 


WORTHINGTON 


z oon > - —a ’ 
eS 
Pecee teen ~~? 


4 ——S 
ee ee 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 


1 706 —_ erras TF . 
1 pril 1956 PETROL REF For more data on advertised produc 








= ALUMINUM GRATING 
WALKWAYS & HANDRAILING 

















High strength, non-corrosive, WACO 
walkways and handrailing provide 
complete non-skid, non-sparking safe- 








ty. Designed and custom fabricated Conoflow Corporation his : nt 
fo your special requirements expanded it Philadelph off 
Write for additional information Bet on 
Harry J. Hartz |} been ointed 
| ite also or nformation on id , 
\ Write also f vp ; trict manager. He will b ted by Wil 
| e Pressure Vessels liam E. Hage n, whe will serve distr t 
sales engineer goth Mr Hartz and Mr 
as Processing Tanks Ha eh were eng d n il neinecrin 
work in the home office before th D 
e Storage Tanks pointment. 
Phe Philadelphia territos covers east 
e Heat Exchangers ni a we inia outhern VOW Jer 
ania Ciawa}lt 
© Towers e Gratin 
G gs The Pfaudier Company now |! 
Ou Bh pose y beailt age A oich the . Dewey R. Holcombe as manager of it 
ts of the ASME code 1 we Chemical Equipment 









apply the Sale department 


Call your near tWACO. fice 
































@ New York—Murray Hill 7-0926 
@ Boston—Liberty 2-7917 
@ Cleveland—Erie View 1|-3165 
@ Chicago—Franklin 2-4730 
@ Houston—Blackstone 6388 
WASHINGTON ALUMINUM | eSeaupammnaros 
@ New Orieans—Raymond 9744 
Company, Incorporated @ Pittsburgh—Museum 1|-7818 
‘ @ San Francisco—Yukon 6-2803 
Baltimore 29, Maryland @ St. Louis—Colfax 1-1899 
@ Seattie—Main 8930 
phone: Arbutus 2700 



















INSTALL 


peak performance 


INTO YOUR 


compressors 


(AIR * GAS + AMMONIA) 









Aluminum Company of America 
} f heduls 


has begun production ahead of scl 






eee a eee +} fret of tw new votline it Rock 


Peak performance, 










maximum efficiency, greater 






output, and lower power Alan Wood Steel Company 


THESE : 


costs can be built into 








! { ' Hiesy + ¢ 
VOSS VALVE ADVANTAGES: P 
your oldest, and of : 
, Quiet, vibration-free operation i ' 
course your newest, 20 to 60% more valve area 
_ less power consumption « 


compressors by the 
. normal discharge temperature 


installation of 


VOSS VALVES. 


lower operating costs 


wv 
w 
| a 
iv minimum pressure loss 
vd 
wv 
Ww 


utmost safety 


Our detailed proposal for increasing the efficiency 

of your compressor will be sent you without 

obligation. Send us the name, bore, stroke, and 

speed of your machine ( 









ALVES 


REG. U.S. PAT. OFF. 








Laclede-Christy Company Divi- 
sion, Hi. K. Porter ( 
t a ( ’ | 











For more data on advertised products, use Readers’ Service Cards, last pags 








Fill them with 
BMC Process Equipment 


New installation? . . plant expansion? modernization? 

Whatever the reason you require process equipment from 
a single boiling cap to a huge tower BMC can supply it on 
time, On quotation, On specification 

Shop facilities and technical skill are available for building 
and testing the equipment you need from whatever metal is 
required .. . in virtually any size to any degree of complexity 

BMC experience costs no more. And you have the added a: 
surance that your equipment is fabricated to the highest tech- 
nological standards. What better reasons for inviting BMC to 
bid on your next project? 


New catalog available. Write for copy today. 


Badger Manufacturing Company | manufacturir 
a ar 4c 
230 Bent Street, Cambridge 41, Mass / problems 
60 East 42nd Street, New York 17, New York 


where they 


expert solutions 


ENGINEERS * CONTRACTORS + DESIGNERS + MANUFACTURERS 

















a Suppliers... 
2 f+ ral 
+ Milwaukee, Wis., a tributor of I 
' le refractorie n th Chicave trict 
i? I. H. Ferber d A. M. Lieser will cor 


w a repre 


Simmons 


Rankin Werner 


Reduction Company, Inc., 
Colton ( 


@® Sondol E. Werner 


JIFFY GUN fe 


Stauffer Chemical Company 


M | 
I 


Delta Tank Manufacturing Com- 
pany | Kenneth H. Gayle, Jr 


SUSPENSION CLEANER 
} hard scale in straight tubes : , f ( 


ect drive cleaner using shaft ‘ JIFFY GUN BUOSTER 
} id Air or electric mt 4 sa 


. 
. 
. 
- 
. 
7 
. 
. 
. 
. 
. 
. 


es water and a t 


The Hays Corporation 
Frederick M. Rutledge 
Crayton H. Schwestka 


The Wm. Powell Company 
1 Robert I Soles Jr 


For descriptive bulletins, write Elliott Company, Lagonda Division, Springfield, Ohio - 1 William —_ —_ 


ERLIOTT Company FE rer woo sice 


} M 


STERN TURBINES © MOTORS © GENERATORS © OL AL RATING HEATERS © E/ECTOMS © CONDENSERS © CENTRIFUGAL COMPRESSORS + TURBOCHARGERS © TUBE CLEANERS + STRAINERS , I 
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Builders Model HCVS Chlorir r (Chlorine Gas Feeder 


) 


ARE YOU PAYING FOR HEAT EXCHANGER 


PURRAGE SARODTAGE F 


Efficient heat exchanger operation ADAPTABILITY 


means the elimination of all foreigr matic, program, or automatic pro 


to semi-autc 


matter from tube surfaces through portional control 


the utilization of equipment designed 


ECONOMY simple compact 


to completely control surface forma 
sb ens . designs provide low initial cost 
tions and corrosion. Builders Chlorin 
minimum maintenance 


zers (chlorine gas feeders) and othe 


B | F Industries liquid ar d dry cnem DEPENDABILITY perform 


cal feeders offer model variety to ance proved ir all types of installa 


meet treatment purposes and differ tions under all conditions 
| 

ences in an s > S 
act plant or syste m layouts Our appl cation engineers will 
correctin a! 2s yf . ustat 
” , g , type . Nncrusia gladly help you reac h the most effec 

| 
an oulinc on ions r 
ind fou ing cor ditions tive. most economical solution to your 


Builders Chlorinizers Offer slime, scale, or corrosion problem 


Request bulletin for full information 
* FAIL-SAFE OPERATION to 


or write, phone, or cable u today! 
protect personnel and equipment 


Phone: GAspee 1-4302 Teletype: PR170 


Cable B |-F Provider ce, R. | 
“Y 
ret = = = 84 


reo Vv? DE 


H O D £ 


For more data on advertised product 


Solids-to-liquid stream feeders 


Flow responsive additive blenders 


Proportioning pumps 
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Claud S. Gordon Company, h Remove LHS SSS 

oe from PROCESS PUMPING 
with KINNEY 


HELIQUADS! 


elected Raymond E. Thomp 


board o 


Broker Malvey 


. P F i s Isating eliv 
Scovill Manufacturing Company or continuous non-pulsa yd 


has made tw N ery of fluids over full capacity range 
Merchand nw f 
@® Rae M. Broker 


I 


of each pump 


Unique heliquad rotors capable of 


@® William J. Malvey | pumping fluids over wide rar ge of 
to tl r [ viscosities. 


Greater displacement per revolution 
because rotors are designed solely , apacitie range from 10 1 2500 


for pumping not for transmitting p to pressures of 250 psi 


power from one rotor to the other 
steel, or bronze 


No mechanical or hydraulic vibra or steam jacketed 


tion in pump, pipe, or hose line: r water 


under reasonable suction condition 


H. K. Porter Company, Inc., | sz Rotors synchronized to each other 
ppointed Bernard R. Molitor 


by means of quiet-operating timing 
the i ttely , 


? ' 
M P P P geoars 
External bearings and internal work 
ing parts not dependent upor 
lubricating characteristics of fluid 
handled 
Jones & Laughlin Steel Corpora- 
tion } Edw A.B 
ef. Tu Py ‘ 
ds C. 7 Hapgood With 
ear Booth f 


High volumetric and mechani 


i efficienc y 


KINNEY, | 


THE NEW Y{ AiR f 
Robertshaw-Fulton Controls Com- dick eRAR 


pany | ointed R. C. Met 3996 WASHING! ttl +8 
A ssc ’ ' ‘ 


Instr t D 


Forsyth Engineering Company, 
B | t 





| YOU CAN RECALIBRATE THE 
EXCLUSIVE! ROCHESTER DIAL THERMOMETER 


EXTERNALLY ... 


SS hi~——— — - _— ais 
C 90 
100 j 
10 10 \ A | 
\ : n accidental blow that may knock the thermometer out 


\ P of adjustment doesn’t have to be a serious problem 

External recalibration, exclusive with Rochester Dial 

Thermometers, can be done easily and quickly. Insert 

the stainless steel stem in any liquid of known temper 

ature and adjust the dial with the set screw attachment. It's done easily and quickly, EXTERNALLY, 
and is completely accurate 


Other plus features include 
All parts, except the crystal, are of corrosion-resistant stainless steel 
Hermetically sealed against moisture and grime 
All readings are completely legible and accurate 
Precision bi-metal helices precalibrated to dial before assembly 


Stem position can be located anywhere around circumference of the dial in the STRAIGHT form 
thermometers 


Your Rochester representative will be glad to give you additional information, or address your in 
quiries directly to the Rochester Manufacturing Company, Rochester 


Manufacturing Company, Inc. Or ® 


VOVMME?Z 38 Rockwood St., Rochester 10, N. Y. WOMB | amy 


DIAL THERMOMETERS GAUGES AMMETERS 


Stepless temperature Control 
TUBELESS, MULTI-LOAD 


Improved Model JS Series GARDSMAN 
Stepless Controllers by WEST. One 
Instrument Handles a Range of Wattage 
Requirements. 


% Closest Control % Manual Reset 


*% Save power *% Simplest Operation — 


One Knob 
% Prolong Heater Life 


* Adjustable Band % Least Maintenance 
ustable Ban 


Without tubes or relays, this unique 


instrument modulates input to suit de W - a /, 
mand. Proved in wide use. Write for natnmentr 
Bulletin JS CORPORATION 


4357B W. Montrose Ave. CHICASO 


‘ape® SALES OFFICES IN PRINCIPAL CITIES 
Chicago 41, Illinois 
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Weston Electrical Instrument Cor- 
poration i Russel A. Schle 


gel 


Schlegel 
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American Radiator & Standard 
Sanitary Corporation ed El 
bert M Palmer t t K 
“ Boiler d f Willian 
Bradford Russell | 

x t t. H 


t} } 


kk 


Bigelow-Liptak 


General Electric Company 
Joseph \. Whittaker 


P , Mi 


(, 


L. O. F. Glass Fibers 
Donald L. McClure, { 


I k 





TURBO COMPRESSORS 


GAS CIRCULATORS 
BLOWERS 
EXPANDERS 
PRESSURE VESSELS 
HEAT EXCHANGERS 
COLUMNS 
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NIZA STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 


REPRESENTATIVES: THE FORAM ae oe eae ee 
76 Beaver Street, NEW YORK 5. W_. ) Teles } 


f 





Prolong the Life of Vessel Liners 
by Armoring them with 


ww HEXTEELD 
and FLOORSTEEL > 


Write 

for your FREE 
copy of ‘Serving 
the Oil Industry 


for Over 
40 Years.’ 


a Sos 


KLEMP nt pm y CORP ; 
6601 South Melvina Avenue 
Chicage 38, Illinois 
— a> 


_— 


peg. apa delivery of Kiemp Hexteel 
vie air transport 





FOR FLUID CONTROL... 


THE NEW FCQSTER 


CONTROL VALVE WITH 


SQFORGE actuator 


Loe esl 


because the Foster Bellofram con- 
struction gives you longer travel than 
other diaphragm actuated types 
il f f 
aliowing Tor increase ir length or main 


valve for more sensitive throttling action 














iim) FOSTER ENGINEERING COMPANY 


+ AUTOMATIC VALVES + SAFETY VALVES 
+ CONTROL VALVES + FLOW TUBES 
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Davison Chemical Company, 
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Houdry Process Corporation 
Dudley Beyler 


t 
LD I 
Baker-Raulang Company 


man | Burde tte 
} 1) 


Carbide and Carbon Chemicals 
Company | ted R. C. Boltz 


J}. R. Hulten ( 
I H P White 


Norton Company 


The Babcock & Wilcox Company 


Koppers Company, inc., 
Richard S. Rhode 
H 











EMERGENCY 


SAFETY SHOWERS 


by 


MORLAND gua 


MODEL CO-100 


MODEL SO-101 


il 


Figur 8" Blind Temporary 
Strainer Retractab! Spray 


Nozzle Assemblic 


MORLAND ASSOCIATES 


100 QUIMBY STREET WESTFIELD, N. J 








TEMPORARY STRAINERS |» 


Made by a skilled mechanic - —~ V 
and not by “just some guy Sa 
with a torch.” 


(Em) Established 
1901 


ome 


REVOLUTIONARY CONSTRUCTION 
Smooth, efficient contours no weld 
“blob” around edge of ring. The flange is 
precision rabbeted into the ring joint 
gasket making deformation at that point 
impossible 


MAC.-IRON offers a complete listing of 
line and temporary strainers. The latter of 
woven wire, perforated basket and conical 

all for use with raised face, and ring 
joint flanges. A large stock on hand is 
maintained; special strainers made to 
specification 


Also producers of MAC-IRON Blinds and 
Spectacle Blinds (Figure 8). Available for 
use with various types of flanges in all 
pipe sizes and pressure ratings 


WRITE FOR COMPLETE INFORMATION 


The Mack Iron Works Company 
Warren and Water Sts. Sandusky, O 
| EERE a ENERO 





Laciede-Christy Company 
sion, Ii kK. | | 
Rowland 6G). Stoehr 
John ¢ . ink 


Sullivan 


Robert MI bs 


Wolverine Tube, 


Robert 


Seaton 


%, 


me 


‘ 
Seaton 


1) 


Pittsburgh Corning Corporation 
Maurice G. Hill 
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brose BK Murphy 


Rockwell Manufacturing Company 


ID. H 


Shoemaker 


Robertshaw-Fulton Controls Com- 


pany MW 6G + ( 
t ! 


K 
() 
a EL 
Wolverine Tube, |) f ¢ 

Hi Raymond B. Davi 


iH 


KR 


TO REPAIR PIPE LEAKS —- 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


SKINNER -SEAL EMERGENCY PIPE CLAMP 


for pinhole or corrosion leaks 


a? Fata, Pet 
¢'? 


SKINNER-SEAL PIPE LINE CLAMP 


long splits and bad corrosion leaks 


in stock MM supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 


G 

















COOPER ALLO 








CORPORATION 


BRIEFS 
































@ Edited by GEORGE BLACK 


VALVE CLINICS 


In spite of our belief that the Cooper 
Alloy stainles teel 
best in design and operating feature 


valve 


we take it to school regularly. Thi 
chool”’ consists of continual study 
by field engineers, design engineer 


and by industry itself subjecting it to 


intensive examination 


and reporting 


their findings at organized Valve 
Clinics 
Cooper Alloy Valve Clinics have been 


held in dozen 
cluding Dow, 
Celanese, 


of leading plants, in 
Dulont, Mathieson, 
and many 


Pfizer other 


Arrangements for such a clinic in 
your own plant may be made through 


our Public Relations Division 


r 


So 


“FLEX-ALLOY” STAINLESS PUMP 


A new line of stainless steel rotory 
pumps for corrosive solutions, abras 
ive slurries and fluids which must be 
kept free from contamination has just 
been announced by our Vanton Pump 
& Equipment Division. Called “ Flex 
Alloy” these new pumps in type 304 
or 316 stainless (other alloys on re 
quest) incorporate the stuff 
shaft seals, no-gasket fea 
tures of the popular “‘flex-i-liner’’ 
plastic pump series. Full details are 
given in Bulletin VP561 


* 
Sy 
FAST AND COLD 
On October 14, 1947, the Bell X-1 
made history-by flashing through the 
skies faster than sound. Cooper Alloy 
is proud to have been teamed with the 
Glasby Company in helping Bell Air 
craft carve its notch in 
furnishing the 30” diameter, 3” wall 
stainless steel sphere required for 
handling the liquid nitrogen 


same no 
ing box, no 


history by 





COOPER ALLOY 


MILLSIDE, N.J 


offers the 
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PLACED concrete ano reFracrorics | 
. FOR 
SUSPENDED | © insutation 
© FIREPROOFING 
WALLS @ STACKS, BREECHINGS 
ARCHES @ REFRACTORY TURN AROUNDS 
FOR PRESSURF | @ CONCRETE AND STEEL 
VESSEL LININGS | _ SANDBLASTING 
HEATERS « BOILERS] © ENCASEMENT FOR PIPE LINES 
© CONCRETE RESTORATION 
Write for estimates on your preposed project 
GEO. P. REINTJES CO. 
REFRACTORY worn Since 'e20 
2517 JEFFERSON ST. KANSAS CITY 41, MO. 
NEW YORK + HOUSTON « PITTSBURGH 
Since 1915 
SAND AND CEMENT 
“Placed by Air” 





We have the equipment, personnel 
and experience to complete 
and all GUNITE 


of size or location 


any 


work regardless 





Send for specifications and bulletins 


& CONST. CO. 
1301 WOODSWETHER RD., KANSAS CITY 5, MO. 
2016 WEST WALNUT, CHICAGO 17, ILLINOIS 
3206 HOUSTON, HOUSTON 9, TEXAS 
3545 LINDELL BLVD., ST. LOUIS 3, MO 
Milwaukee and Twin Cities 











Denver New Orleons 


STEEL PIPE. 
and TUBING 


CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 


ALL SPECIFICATIONS 














ANY SIZE 
Write for Stock List 


Send us your surplu 


MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St 





Evanston, Iil., Davis 8-403 








REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus 
tained temperatures up to 1800-2000" F 
which makes it excellent for tubular heaters 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex 
ceedingly strong It has excellent insulating 


properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite 

We sell direct to you 











MATERIALS 


—CARTER-WATERS— 
CN RATT 






2440 Pennway Phone GRand 1-2570 













BARRETT automatic 
Filling and Crimping Equipment 
for hand! ng greases and other 

¥ s fluids 

@ No operotor required 

@ 100 air operated 

Fills, seals, stamps ond counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa 


tion to meet your requirements 


BARRETT 


Manufacturing Co. 
P. ©. Box 8096, Houston 4, Texas 


use these 


READERS’ SERVICE CARDS* 


for more information 








Work on a simp 

ple using specific gravity to 
in reformer recy 

tant response 

inv Replace 


instruments that 


Other usc Measuring 
of retinery fuel ga 

ing furna 

for gas bl 


heater flu 


portabl 


Minnesota Mining & Manufactur- 


ing Company Robert \ 
Curtis W 


SKF Industries, Inc., 
John R 
| 


Bremer 


Harry J. Lance 


Hercules Powder Company 
Albert I Ll orstes 
Anson B. Nixon 


Lunkenheimer Company, ‘| 
} Carlos B. Ruiz 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 


« 
pections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 














FOR SALE 














PETROLEUM 


REFINER 





FLOW INDICATORS 


All sizes up to 6” 
SEND FOR CATALOG 


; ' ERNST 
nn Water Column & Gage Co. 


LIVINGSTON, N. J OOUBLE 
winoow 





Petroleum Refiner New Classified Rates 





All Classified ads payable 
in advance 


bd + 
HIGH PRESSURE GASKETS 





All sizes to fit 
ERNST WATER COLUMN é "GAGE co. 
Send for € atalog LIVINGSTON, N. J 


FOR OVER 50 YEARS (\ ; 
Leaders In Design, Development 
& Manufacture of 
CUSTOM-BUILT . ° 
ee Fractionating Tower 


PLANTS & EQUIPMENT 














FOSTER WHEELER 


CORPORATION 


now offers positions—created by a recent Rock Island Oil & 
expansion—on long-term projects to Refining Co., Inc. 


ENGINEERS 


with a knowledge of, or interest in, 
ENGINEERING & DESIGNING Save on Your | 


STEAM POWER UNITS INDUSTRIAL ~~ 
CHEMICAL PROCESSING PLANTS TRACK 
NUCLEAR POWER REACTORS FULLY 
FOSTER] cvinivrrsy | 
OIL REFINERIES QUALITY FED ) 
FOSTER WHEELER is large enough to provide engineers RELAYING RA RAILS 


with career security, its departments small enough Handle more cars better 














‘ 
to recognize and reward individual accomplishment install and maintain. Foster prod il 


Rail Sections | thru Switcl 
FOSTER WHEELER believes that professional progress is Material and Track A¢ 


accelerated through self-reliance, so our engineers are SEND FOR CATA 
RAILS - TRAC ; : 
their development from inception to final speci K EQUIPMENT - PIPE - PILING 


J | , Y 7 WA , 
fications. Where needed, assistance is readily available “fs LUA » co 


from our excellent staff of specialists; this stimulating PITTSBURGH 30 * NEW YORK 7 © CHICAGO 4 
contact, we believe, makes a good engineer even better ATLANTA 6 * HOUSTON 2 © LOS ANGELES 5 





assigned diversified projects and are responsible for 














FOSTER WHEELER offers professional opportunities 


which combine breadth of contacts, job variety and POSITIONS WANTED 





faster individual recognition 

If you cannot come in for a personal, confidential 
interview, send your complete resume to 

Mr. G. Tinker or request our illustrated 


brochure, ‘Engineering Opportunities 


FOSTER WHEELER 


CORPORATION 
165 Broadway, New York, N. Y. 
WOrth 4-4611 





HELP WANTED 
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Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years 
experience in design or inspection of 
petroleum processing plants and equip 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and equipment limitations in a 
major oil installation located in Saudi 


Arabia 


Write giving full particulars regarding per 
sonal history and work experience. Please 
include your telephone number 


Recruiting Supervisor, Box 91 


ARABIAN AMERICAN 
OI COMPANY 
505 PARK AVENUE 
NEW YORK 22, NEW YORK 











BATON ROUGE, LA. 


PETROCHEMICAL PLANT 


Needs 


CHEMICAL ENGINEERS 


Small, rapidly growing, & well 
integrated company needs Chem 
ical Engineers interested in pro 
duction & development work 
Send education & experience 


record to 


Dr. F. D. MAYFIELD 


Plant Manager 


FOSTER GRANT CO, INC. 


Box 707, Baton Rouge, La. 


WANTED TO BUY 

















Use 
THE READER'S SERVICE CARD 


For Information Concerning 
New Equipment and Manufac 
turers’ Literature 











OVERSEAS OPPORTUNITIES 


Affiliates of 
STANDARD OIL COMPANY (New Jersey) 


Located in 
SOUTH AMERICA 


Have staff posit 


eave aiarieey ENGINEERS: 
Will plan, schedu 


structior pr jects and 


PROJECT ENGINEERS: 


Assignments may include project deve 


specificati« ns, de sign and draftir g 


PROCESS ENGINEERS: 
Work assignments may 


studies, and/or scheduling 


EQUIPMENT INSPECTION ENGINEERS: 
Will ir spect retinery equipn ; 


when necessary due ft ( 


Engineering degree and mir 


or allied chemical ir dustry req 


Liberal salaries, benefit plan 


Giving complete address 


previous experience B ) 


ENGINEER 


PETROLEUM REFINERY PROCESSING 
PLANT EXPERIENCE 


REFINER 
Classified Ads 
Dont Cost 

They Pay 
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PETROCHEMICAL PROCESS 
& EQUIPMENT 














NOW OFFERS 


SIX CAREERS 


with Responsibility — Challenge — Recognition 


PUMPS AND FLUID MECHANICS 





Successful applicant w analyze existing and propo Desired qualifications w nclude extensive engineer 
chemical process for utilization of petroleum pr g knowledge of and familiarity with equipment used 
cessing equipment and methods for obtaining greater the f 1 mechanics field. Development, research 
yield and lower equipment investment, particularly jesig yintenance or teaching experience witt 
with respect to hydrocarbon processe Typical opera f f pre rs, jets, and sea Jesirable. Re 
tions to be evaluated include s d fluidization, ad p ponsibilitie f the ¢ t w volve select f 
tion, reforming, and cataly Tr require broad equipment, tr ble-st ting. and nsultat n fluid 
familiarity with equipment such as hypersorber d flow and mecha al desig aspects of piping, pumfe 
tillation columns, cracking furnace w temperature t compre r and ea Dutie ne je evalua 
refrigeration systen and compressor dutie t { availa eq ent and re nmendat for 
include trouble-shooting and economic evaluatior f f t f € al applicat 
alternative processes and equipment 

CONTROL SYSTEMS 
FLUID FLOW MAINTENANCE 
This position will require extensive experience with Successful applicant will have had extensive exper 


ich a% are encoun 


very complex fluid flow probler 
tered in the following types of equipment: distillation 
dust collecting, filtration, grinding, drying, materia 
handling, absorption-extraction, and agitation and mix 

g. Successful applicant will develop specialized 
equipment such jet reactors, jet compressors, jet 





absorbers, and pipe line reactors, and provide technical 
advice on fluid flow probler volved ha g 
rries, plast highly v polymer Jispersion 
1 ser olids 





ence in the installation, application, and maintenance 
of chemical process instrumentation. Duties include 
setting up of modernizing plant maintenance force 

for proper care of electror pneumatic, and hydraul 

controls and instrumentation; making cost studies; 
planning and organizing training programs for main- 
tenance personne! instituting effective preventive 
maintenance programs; development of standard pro 
cedures for instrument calibration and maintenance; 
and assistance in establishing efficient installation 


methods and in start-up of new facilities 





as pipe line reactors, fluidized Js reactor and 


film driers, where heat transfer is one ntroiling 





factor; selection of equipment, su 
ers, evaporators, furnaces, and drier evaluation of 
equipment to determine optimum alternatives; and 
theoretical analysis of problems in heat transfer in 
proposed equipment for new applications. Other typica 
heat transfer problems encountered involve reboilers 
inert gas generators, direct fired production furnace 

fired retorts 


and indirect 








AUTOMATIC PROCESS CONTROL 
re wcrc - 
matic cc 


nautical apr 






provide con 








velopment lab application of auto 











matic control to new processes and for the improve 

ment of existing processes. F tion w require the 

study of process controllability by analysis of open 
id closed loops and the measurement of control 
sracterist of instrument components 





For appointment, please 
MAgnolia 2371 


INTERVIEWS IN NEW ORLEANS 


May 6-7-8-9 (Sun-Mon-Tues-Wed) 













J ( Costello Jr 











Mr. J. C. Costello, Jr 





Engineering Department 


[. 1. du Pont de Nemours & Co., Ine. 


Wilmington 98, Delaware 
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Better Things for Better Living 


use Readers’ Service Cards, last page 
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... through Chemistry 








en eats 





HELP WANTED 





McK 


PATENTS 


Patent AtLOrnes with suthcient CAPCri nee in chemical 
applications to work with minimum supervision in pre 
paring and prosecuting applications before the Patent Of 





fice and proceedings mn which they may become involved 
Piping Layout, Structural Steel 


Concrete, Process Heaters 

° > Ti c 
available with erenerous compan contribution 1¢ | Equipment Specifications 
law school cours Layout and Process Design. 
Also Piping and 
Electrical Draftsmen. 


Chemist or chemical engineer with at least BS 
graduate, as trainee in patent division. Night law schoe 


} Chemist with some research background for work with 
research division in liaison with patent attorneys. Some 
experience in this area essential, and preferably in the 
petroleum industry 


THE STANDARD OIL CO. (Ohio) 


Reply to E. G. GLASS, JR., 1737 Midland Bidg 
Cleveland 15, Ohio 














Edward A. Kolner 


PETROLEUM CHEMIST or | | Arthur 6. McKee & Company 
CHEMICAL ENGINEER 2300 Chester Avenue 





Cleveland 1, Ohio 
HYDROCARBON SEPARATION 
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LINDE AIR PRODUCTS COMPANY 
a division of 
UNION CARBIDE AND CARBON CORPORATION 
P.O. Box 44 
TONAWANDA, NEW YORK 
writ = sd. PRP 
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...and Manufacturers Literature 
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Simplify Alloy-Pipe Welding . . . 


New Insert Rings Minimize Root Pass Cracking 


Pipe Welding Insert Rings of « new 7, M M : 

type have bee nounced by the Ind Vy f 6 EL Redesigned Swing Joint... 
rial Pp | 1) 1 Cat { \ I { t | } ' M { ( 

Ine. Th rmit ines 


circle El on the 
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This item supplements Grinnell Company 
Inc data on page 446 of the Refinery 
Catalog, 23rd Edition 


A new slip-retardant floor 


paint 
FE. I. du Pont 
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{mazing NEW Oakite 


RUSTRIPPER 


_..Slashes tower down-time 


by more than 25%! 


refinery saves $1200 


‘ a. in ONE Cleaning Operation 
FROM 
rywhere are finding more and more 


HATBORO. Figen nrcnige sr: npenecnionin 
CHICAGO , HOUSTON , nis res kable NEW alkaline material m 


ly every cleaning job...redu 


OR LOS ANGELES mn plifies practically 
osts ‘ res h amazing Oakite RUSTRIPPEI 


a ) 
$1200 in a single cleanin 


ces 


md FIG. 245 ; | ; 
ARMORED PURGE METER is): tavsvsitvnng stindlen as 


ciy « | 


The Fig. 245 all-stainless steel 
Armored Purge Meter is designed 
as a rugged, low-cost meter for high 
pressure purge applications 


e 1500 psi ASA rating 
e Suitable for high temperature 
application 


l4 in NPT connections 


) 


Available from stock in 25 gph 


or 80 gph sizes 





other hea 


Pl | 
is safe. too 


ny tes rom metal eq pmer! fia tl 
an jury refiner nditioning chores, RUSTRIPPER 


troublesome fum 
ice Representative 
Oakite RUSTRIPPE! 
him rr { 


day no « 
Inc., 48 Rector St 











10 ouster ¢ tives Ir 
acute an "e 


R OAKITE 
and PORTER CO. ee 


946B COUNTY LINE RD.,HATBORO, PA 
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to handle a ae Ne 


LIQUID OXYGEN 


At 297.4° F the boiling point of liquid oxygen 


many abnormal factors must be considered in designing a 












New Micronic Filter . . . A 1 


il tal | t filt 














centrifugal pump. Metals become brittle ... packing will 
freeze solid ... the net positive suction head is usually very 
low, so that the liquid is at or near its boiling point. All of 
these difficulties are successfully overcome in Lawrence 
Vertical Top-Suction liquid oxygen pumps 


Lawrence construction employs metals not affected by 










iti xt ( bor int | circle E4 


the extreme low temperature and locates the packing far w1 
on the card 











enough above the liquid so that it is exposed only to the 






oxygen vapors and functions normally. Sili 
ilica Gel Data \ new tecl 


Location of the suction on top prevents 







vapor binding, even at boiling point. 

lf your problem involves pumping 
a liquefied gas at extreme low temperature, 
write us the pertinent details. No obligation. 


€ ) ) 


LAWRENCE PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 














Write for Bulletin 203-7 for summary 


of acid and chemical pump data 





of t} 4 techr 
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New Electronic Recorders, 
type, | } mn annou 1 by Ir 
Controls D ‘ Man: M 
Moore, I: | ts | 
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conhide! 


Our customers have prool 
association that their hea 


and proce equipment 


DESIGNED 
for Top Quality Pe 


ENGINEERED 
. jor hee 


FABRICATED 


o's 
; — onon and fhicl 
e! 
oe Wh trict adhe nee ft 
, , 
lol and dratu ip’ 
These claim re tor US Lo 
prove! Send us your next fa 
ob tor quot ition 
Ae 
We iret iccustome oO 
' ¥ i 
working with all ferrou 
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and non-terrous metal 


Stop Rotation Air Hammer 


I | ( 


Mashing o Lowis 
UGMCOUNG G, 


32 Ogden Street Newark 4, New Jersey 
SALES REPRESENTATIVES IN PRINCIPAL CITIES 





wet tool wl e dust control 
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Slurry Valves... 


| circle E10 on the card 


Ni-o-nel Welding Electrodes 
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A New Fire Monitor 


New Control Valves... 
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ition, just circle EB on the card 
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SERVICE 
FOUNDRY 


a division of 
Avondale Marine Ways, Inc. 


with facilities for large capacity work... and "SERVICE" is a past 


4 e 
Service Foundry is one of the few foundries in the southland od + 


mayer at serving the foundry needs of the Oil Industry. Your most 


exacting requirements can‘and will be met on castings of all types 


(iron, steel and non-ferrous) gear cutting and machine work, 


Aa lam slalelal 


SERVICE FOUNDRY « division of AVONDALE MARINE WAYS, INC. 


416 Erato Street, New Orleans, U. 5S. A. P. 0. Box 1030, New Orleans, U. 5S. A. 
Cable Address: ‘‘Serfdry”’ 











For more data on advertisec roduc use Service Cards, last pag 





VOURSELF!! 


MAKE YOUR OWN PUMP 
SEAL SELECTIONS!! 


g \' 


The new Sealol Flexibox Sealector enables you to decide on 
seal type, size,and materials for your specific requirements 
The Sealector covers 48 typical products being handled in 


the process industries. 


HERE'S HOw IT WORKS — 


Typical Example Butane 50 PSIG @ 160°F Shaft Size 


FRONT 
STEP | Automatic selection of seal type 


and material set pointer on product 


Ane fy 


TYPE 





RRCB FLEXIBOX 
RR BALANCED DESIGN 
Cc CIRCULATED PRODUCT 
B THROTTLE BUSHING 


MATERIAL aii 


STATIONARY SEAL RING CARBON 
ROTARY SEAL RING TYPE 347 STAINLESS STEEL 
ROTARY SEAL RING FACE STELLITE 
SPRING TYPE 18-8 STAINLESS STEEL 
GLAND PLATE STEEL, PLATED 
O RINGS BUNA BASE RUBBER 


BACK 


STEP II Determine seal size from shaft 
dimension 
TYPE RRCB 
SHAFT 1.625 
MIN. STUFFING BOX BORE 2.625 
MIN. BOX DEPTH 2.625" 
SEAL SIZE 40 


Send for your Sealol Flexibox 
Sealector on your letterhead 


today — at no charge. 


SEALOL CORPORATION, 
185 POST ROAD, PROVIDENCE 5, R. I. 


} 


BALANCED PRESSURE 











OFFERS A COMPLETE SERVICE 
IN THE DESIGN AND 
MANUFACTURE OF ENGINEERED 
EQUIPMENT FOR THE PROCESS- 
ING AND HEATING INDUSTRIES 


ADSCO INDUSTRIES. INC. 


MAIN OFFICE BUF FALS N 
PLANTS 
BUFFALO. N.Y RICHMOND. CALIF 


ALBERGER HEATER [INVISION 


AMERICAN DISTRICT STEAM PIVISION 


F 
Pipe 


CALIFORNIA STEEL PRODUCTS J) 
tee and A ' ’ * fF ‘ 
FARRAR A TREFTS [I 


He 
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New Fluid Agitator 
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Vacuum 

Koerting 
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Alloy Steel Fittings 


New control valves circle E.15 on the « 
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Two-Ton Hoist 


, on the 


For Specialized Uses In Oil Refineries 


CARBON STEEL 
STAINLESS STEEL 
NICKEL CLAD 
STAINLESS CLAD 
MONEL CLAD 
WROUGHT IRON 


For more data on 


Posey has the experience as well as the facilitie 
for tabricating almost any ty pe of pipe from 


20” diameter and larger. You can trust Posey to 


= ae 


meet your most rigid specifications with 
special attention to budget and delivery 


alice 


requirements. Write for complete information 


without obligation 


# 


abricated in accordance with ASTM 
Specifications, Class A252-46 
f 


ELEVATED TANKS °* 
DIGESTERS e 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION 
NEW YORK OFFICE: GRAYBAR BLDG. 


HORIZONTAL TANKS °* STACKS °* PRESSURE VESSELS 
CARBON STEEL AND ALLOY STEEL PLATE FABRICATION 


LANCASTER, PENNA. 
ESTABLISHED 1910 


advertised products, use s° Service Cards, last pags 
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| Alun Aluminum 
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PROCESS 
PROTECTS 


REFINERY don’t >» 


EQUIPMENT : 
1 deal 
you rself 


Out... . 


of the advantages 











of variable area metering 
for large flows 


Here is a high capacit 
hundred to thousand 
predictable caliber | 
Adaptable to vertica ' , 
tragelat poapeas rt ee ' | 


heres whol you win with thia meter 
vv) ' ' 


lems. Send for full details today . fe Ranges 
ARTHUR TICKLE ENGINEERING WORKS, INC. rae 
28 Delevan Suet MA sano tot KES CHER & PORTER CO. 











KOPR-KOTE 


U.S. Patent No. 2,543,741 


ANTI-SEIZE THREAD COMPOUND 


Stops Seizing & Calling 
on “Hi-Temp” Threads 
oe rraphite. Fors 
coating preventing 
Permanently eff 
time and assur 
Hundred of Mt ' 
Jet L F ‘Catal: 


Packed in 6 fi. oz. tubes or bulk containers 


SOLD THRU . 


JOBBERS 
EVERYWHERE 
OR WRITE 
DIRECT 


C ombine 


KOpR-KOTE 


4D Wuericant *” 


3093 N. California St. 
Burbank, California 


tJaleh 2 Malek me Ctl - Mle) h 4-1 -] 


“HIGH -TEMP”’ 
THREAD PROBLEMS! 


Prove it to your own satisfaction that C-5 ENDS 
° 
STUD SEIZING AND GALLING EVEN AT ]800°F 


la iding petroleum processors are now using 
C-5 for flange bolts, studs, and all other thread 
ed surfaces on reactor cat crackers, auto 
claves, heating exchanger catalytic reform 
ers, pumps and valves, et« ind other applica 
tions where temperature ire up to 1800" | 

Fel-Pro’s exclusive C-5 colloidal copper 
formula “copper-plate metal gives maxi 
mum cushioning and protection to L800" | 
without breakdown 

( » prevent galvanic action eliminate 
pitting even where dissimilar metals are ined 

protect ll threaded urtace 

their repeated re-use! 


insuring 


— 
} \ Prevents Stud Breakage 
} \ Ends Stainless Pitting” 
|| 4 \ Reduces Torque 
ae \ Speeds Disassembly 








LEARN ABOUT Lye 727 


STAINLESS STEEL FITTINGS 


22 Illustrated Pages 
Tell You HOW and 
WHY SPEEDLINE 
FITTINGS 


@ Speed piping installation 
@ Simplify design and assembly 


@ Cut process piping costs! 


Write for YOUR Speedline Fittings Catalog Today 
it’s the Biggest News in Process Piping in Years! 


*% SPEEDLINE 3 registered Horace T. Potts ¢ trademark 
Distributors are located in principal cities from coast to 


Seedline 


STAINLESS STEEL FITTINGS 
Do 


monufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenue « Philadelphia 34, Pa. 


coast 











Newest techniques of inorganic analysis... 


ADVANCED ANALYTICAL 
CHEMISTRY 


by WALTER WAGNER, CLARENCE J. HULL 
and GERALD E. MARKLE 
all of The University of Detroit 


First to cover newest chemi il 
and physicochemical methods of 
inorganic analysis as well as a 
cepted classical methods all within 
a single volume. Part One deals 
with theory and instrumental an 
alysis. Here, the techniques of ga 
analysis, thermogravimetric an 
alysis and statistical procedures are 
included for the first time in a work 
of this kind 

Part Iwo describe the eparation ind analysis 


Included in the 


ck scription of each element are tt physical properti 


elements according to periodic group 


qualitative methods and quantitative methods of separa 
tion. Covers many elements not usually treated in bast 


analytical courses 


Order directly from 
THE GULF PUBLISHING COMPANY 


Post Offi Box 2608 ° Houston 1, Texa 
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Weld Fittings 
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Plastic Pipe 
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Portable Gasoline Plant 
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Stainless Steel Needle Valve... 


Explosion-proof 
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most convenient method possible of 


Here's the 
tight fill connection when unloading 


making safe, 
gasoline into underground tanks 

The McDonald Tite Fill Tube attached to truck 
tank hose, and when fill is to be made, you just drop 
the Tube into the fill pipe and press down on the 
handle. The composition sealing expands 
and forms a vapor tight connection with the inside 
ol the fill pipe Vo chance Jor vapor lo @S¢ ape and 
cause a hazard. 


Special McDonalloy metal used in manufacturing 


: leeve 


Write for catalog of 
McDonald's complete line 
of service station and oil 


handling equipment. 


a.y. MS£DONALD mic. co. 4 


Dubuque, lowa 


the McDonald Tite Fill Tube is the strongest cast 
aluminum alloy known. Will stand con ‘de rable 
abuse, is one of the most corrosion resistant alloys 


and is very lightweight for easy u 


made, 
Ihe McDonalloy Tite Fill Tube meets the pecilica 
ap proy il ol | Ire M il halls in 


throughout the country 


tions and has the 


various municipalities 


When 
outfitting new tank truck be sure to 
the McDonalloy ‘Tite Fill Tube for convenient, 
sale Operation, 


used equipm nt or 


youre = replacing 


pee ify 
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“Nnivenser 





